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Hygiene, 


BY ALFRED CARPENTER, M.D., M.R.C.P. (LOND.). 


HOW TO PREVENT DISEASE IN SCHOOL 
AND HOME (continued.) 


Hooping: Cough (continued).—In simple uncom- 
plicated cases it is unwise to use physic in the way 
that mothers and nurses, and even doctors sometimes 
wish to do. Medicines will either confine the bowels, 
cause perspiration at the wrong period, and render the 
child more susceptible to chill, or make the head ache, 
according to the nature of the supposed remedies. If 
they are powerful for good, they will when not required 
be powerful for evil, and thus assist to bring on those 
complications which render hooping cough fatal. 
Young children should only have milk diet, and older 
persons will do well to avoid all heavy food. The 
disease is rarely fatal to persons above ten years of age, 
and the largest mortality occurs before the age of two 
years. Most of the high mortality which does arise 
takes place in very cold weather. The air is then but 
too often impure, when it is kept warm, and if not 
warmed, the child is chilled by cold whilst it is 
in a perspiration after the fit, and, as a consequence, 
bronchitis, pneumonia, or convulsion, carry it off, often 
in a very rapid manner. 


As soon as the severity of the fit subsides a change 
of air is often the best hygienic remedy, Nurses are 
but too often fond of giving hot baths to children 
with the hooping cough. It is a dangerous custom. 
I have always found those accustomed to hot water on 
tubbing night, and who are washed with warm water 
at other times, most susceptible to catarrh, bronchitis, 
asthma and capillary bronchitis (as it is sometimes 
called), or pneumonia. At the same time it is not 
right to use absolutely cold water in cold weather—it 
should be very little warmer than the room, and not 
above 70° F. on any account in cold seasons. Some 
persons strongly recommend the use of embrocations 
for hooping cough, indeed the stimulating varieties are 
useful in the acute stage; when used they should be 
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applied between the shoulders and on the nape of the 
neck, ‘They are not of much use on the front of the 
chest, Camphor and oil, with some Belladonna lini- 
ment is the best form to use for such a purpose. 
Mumps.—This is a very unsatisfactory disease, it is 
a contagious fever whose chief, and sometimes only 
characteristic is a swelling of the salivary glands. It 
is excessively infectious, and very few children escape 
its influence, The virus is aerial, and is probably 
solely propagated by the breath. Its stage of incuba- 
tion is very irregular, it may develope in 48 hours, or 
it may take 14 days. Quarantine is therefore useless 
for its repression, though it is right to isolate those who 
are actually suffering from its effects. ‘There may be 
headache for a day or two beforehand, and a feverish 
condition, but the very first symptom may be the 
swelling of the salivary glands, rapidly affecting those 
which are under the lower jaw and beneath the ear, 
The parotid gland, as it is called, and which gives the 
scientific name to the disease, viz., parotiditis, is the 
gland which is most distinctively affected. The aching, 
tenderness, and swelling continue to increase for three 
or four days, so that the patient’s appearance is com- 
pletely altered, a considerable swelling takes place 
beneath the ear and jaw, which gives a very comic ex- 
pression to the patient. Sometimes both glands swell 
together, sometimes it is one only, and as it subsides 
the other takes on the same action. The patient 
cannot bite anything, for the action of chewing pro- 
duces pain under the ear, pain is also produced by 
the act of swallowing. There is sometimes a pink 
appearance on the skin for a day or two, and then a 
paleness, and the skin may or may not peel off. The 
whole duration of the case seldom lasts more than a 
week or nine days, unless there are complications, 
The complications are occasionally of a very painful 
character and arise from a similar action being set up 
in the testicle in the male, and the ovary and mammary 
glands in the female, ‘These inflammations usually 
subside in a few days, though the pain they excite is 
very intense. It is seldom fatal ; though there may be 
a condition of weakness following upon the complaint, it 
will be easily removed by change of air and judicious 
feeding. The food should consist of a milk diet only, 
and local applications will be only ordered by ignorant 
practitioners, as they are utterly useless to effect any 
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good. If there is much acute pain, hot fomentations 
with poppy heads and camomile flower infusions will 
relieve, and may be advantageously employed, but 
then care must be taken to avoid chilling the patient 
afterwards; a thin layer of cotton wool is the best 
covering. It should be kept on until the swelling has 
disappeared. It is only infective in its early stages, 
and, ‘as a rule, need not give rise to any apprehensions 
if common sense is followed. 

Typhus Fever—This class of zymotic disease is 
catching in the popular sense, inasmuch as persons 
entering a room in which a case jg under treatment 
are liable to become infected if they are susceptible. 
The term contagion has been intimately associated 
with this fever in this country. It was supposed to be 
the result of contact with the infected person. Latham 
makes it ‘in the strict sense of the word opposed to 
infection, which definition is however qualified in the 
next sentence, in which he says ‘it is less strictly 
infectious.’ In reality the terms are. convertible, 
though it was thought for along time that ‘to catch’ 
certain diseases, it was necessary to come into absolute 
contact with another case, while the infectious class were 
thought to be propagated by smells the one therefore 
was aerial, the other not. ‘Thus Lord Bacon says ‘in 
infection and contagion from body to body as the 
plague and the like, the infection is received many 
times by the body passive, but yet it by the strength and 
good disposition is thereof repulsed. . . . . The 
transmission or emission of the thinner and more airy 
parts of bodies, as in odours and infections, is of all 
the rest the most corporeal, but withal there be a 
number of those emissions, both wholesome and un- 
wholesome, that give no smell at all,’ 

The learned author of the ‘Organon’ had a clearer 
perception of the meaning of the terms and their con- 
vertibleness than was the case a few years ago. Still 
some diseases are more capable of aerial diffusion 
than others. It would be rash to say that cow-pox, for 
example, is not capable of being propagated by aerial 
means, and that its virus must be inserted into a 
wound on the skin to be propagated from individual 
to individual, but no doubt that is the ordinary way by 
which it is induced. Glanders likewise is only trans- 
mitted from horse to man ina similar manner, but 
small-pox, scarlatina, and typhus may be propagated 
by a susceptible person if that person only enters a 
ward in which cases of such diseases are under treat- 
ment, 

There used to be much confusion in men’s minds as 
to the meaning which was attached to Typhus Fever. 
All fevers were so designated, until Dr. Patrick Stewart 
made out the distinction between Typhus and Typhoid. 
A distinction which was made still more clear by the 
researches of Sir W. Jenner, Dr. Murchison, and other 
physicians of the present day, who have separated 
fevers into several types or classes. 

Typhus fever used also to be known by various 
synonyms—‘ Spotted Fever,’ ‘ Adynamic Fever,’ ‘ Malig- 
nant Fever; ‘ Jail Distemper, ‘ Jail Fever, ‘ Camp 
Fever, * Ship Fever, Sc. It is a contagious fever 
marked in its onset by rigors or chilliness, often sudden 
in its invasion, the incubative stage being very irregular, 
It may show itself within 48 hours of exposure to 
infection, or be delayed for two or three weeks. There 
are the ordinary symptoms of fever; between the 
fourth and the seventh day a measley-like rash makes 
its appearance, but not in successive crops like to 





Rubeola, they are slightly elevated at first, and dis- 
appear on pressure, but they are persistent after the 
third day, and may be changed into petechial spots as 
if a minute drop of blood was effused under the skin ; 
this rash has led to its being designated exanthematic 


| typhus. With these signs there is excessive prostration 


of strength. Ifrecovery takes place there is subsidence 
of rash at the end of ‘seven or eight days, diminution 
of fever about the tenth day, and its entire cessation 
at the end of 14 or 21 days. On the fifteenth 
day the patient will be often convalescent, but if the 
constitution was unhealthy, or the patient had been 
inhabiting an unwholesome region, or living upon un- 
healthy kinds of food, it frequently kills by the action 
or the secretions of the micro-organisms upon which it 
depends, affecting the brain, or lungs, or both, or the 
heart fails, or some other organ 1s implicated. Typhus 
fever has been very widespread at different times in 
the history of the world. The epidemics have usually 
been connected with times of scarcity, and have had 
their opportunities in the use of bad food and the 
over-crowding, which is generally associated with the 
causes which lead to famine, or it may be associated 
with that which is connected with long continued 
cold weather, but these alone will not certainly pro- 
duce it. The germ or micro-organism upon which its 
propagation depends, must be introduced into a favour- 
able soil. Ifthis comes to pass the disease spreads 
with intense rapidity, and the mortality is sometimes 
enormous. Its etiology is similar to that of scarlatina, 
and all the class. It does not arise swa sponte, though 
many attempts have been made to show the proba- 
bility. It is certain that the typhus germ is very wide- 
spread, and, like to the moulds in the vegetable world, 
it may exist without having its preceding germ neces- 
sarily from one which has been produced in the blood 
of a human being. The germ may be propagated by 
diseased animals as well as man, but its life-history has 
not been worked out so completely as that of relapsing 
fever and some others of the same class. It is the 
scourge of besieged cities and active warfare in thickly 
peopled districts, the almost certain attendant upon 
destitution and famine, when the destitute and starving 
are cooped up within stone walls, especially if water is 
scarce, and washing cannot be indulged in, It attacks 
medical men, nurses, and clergymen when attending 
upon the sick, so that this class of persons at a fever 
hospital are certain sooner or later to succumb to the 
disease if it be epidemic for any time in a given 
district. Its effects are very manifest in such circum- 
stances, for it is the adult as well as the youthful 
population which feel its effects. Few people have 
been protected by a preceding attack, even if a pre- 
ceding attack does protect for the future. It is, how- 
ever, fortunately for us, almost extinct in this country 
now, and only shows its possible presence in times of 
severe cold, when poor people huddle together for-the 
sake of warmth, and refuse to admit fresh air, or’allow 
themselves to be cleaned by the outside use of cold 
water, Whilst, however, it cannot be said to be due 
alone to starvation or improper feeding, it is not 
likely to be epidemic unless some such conditions are 
also present, and when clergymen, nurses, and doctors 
are affected it is probably because they have been 
weakened by the anxiety and arduous labour attendant 
upon the position in which they have been placed, as 
well as by inattention to some of the rules connected 
with personal cleanliness and the use of food, 
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Its extension is prevented by free ventilation and 
the admission of as much sunlight as possible. The 
breath and cutaneous exhalations of the patient are 
the principal means by which it is extended, it is 
combatted more easily than any other of the infective 
class, and with the greatest certainty, provided a sound 
and plentiful kind of food can also be distributed, and 
cleanliness, such as arises from the free use of water, 
is enjoined. It may be spread abroad by the distri- 
bution of filthy rags, but it seldom extends to a second 
set of cases unless the conditions I have mentioned 
are conducive to its propagation. The cases should 
never be aggregated together in hospital wards if it is 
possible to avoid it, it is better to treat them in tents 
in all but the severest weather. ‘This was proved very 
satisfactorily when the so-called Irish famine fever 
prevailed in Liverpool. The authorities rigged up some 
sheds on the banks of the Mersey a few hours after it 
was discovered that the hospitals and workhouses were 
full to overflowing. It was seen after a time that whilst 
the mortality in the hospitals was 17 or 18 per cent., 
that in the wooden sheds, which were open to the out- 
side air between every plank, was only about 4 per 
cent., the treatment in every other particular as to 
nursing and drugs being precisely the same; the 
weather was tempestuous at the time, rain pene- 
trated the chinks and sometimes soaked the poor 
patients, but the mortality was slight notwithstanding. 

Of course it is right to adopt all the rules which 
have been laid down as to disinfection, and the scru- 
pulous cleanliness of every person about the sick, 
especially as regards care in washing their hands before 
partaking food, 

Relapsing Fever is closely allied to Typhus. It is 
requently called Famine Fever, and is dependent 
upon the admission of some micro-organism into the 
blood whilst the system is depressed by starvation and 
other reducing agents, though its effects may not be 
limited to this class of persons, but others not starved 
may suffer from the effects of the disease germs, if 
they happen to be depressed in mind and body from 
any cause, within or without. 

It is abrupt in its onset, the patient is suddenly 
seized by a fit of shivering almost like ague. There is 
a high fever with violent symptoms, intense pains, 
restlessness, often early delirium, then abrupt ces- 
sation with free perspiration about the fifth or sixth 
day, the patient may then get up, and seem to be quite 
well, but in another week there is a relapse running a 
similar course, but not so severe, followed by a third or 
a fourth, and then complete recovery. It is probable 
that the sweating sickness of the Middle Ages was an 
epidemic of this-fever. It has been always common 
in Ireland until recent years. It is decidedly infec- 
tious, and was the first disease which was clearly 
traced to a minute organism as its true cause. Dr, 
Obermeir, of Berlin, was the first to observé that 
persons suffering from this disease had, at certain 
times in the fever, fine filaments in the blood, which 
had undulatory movements and special contractions. 
He did not find them at every stage of the illness, 
but only when the fever was very high. He was also 
able to make out its dependence upon the organism, 
proving very conclusively that the microphyte was the 
cause and not an effect of the fever. 


(To be continued.) 





Matriculation Examination. 
June, 1886, 


English Language. 


2. Our alphabet was derived mainly from the old Aryan 
alphabet, which was sy//abic, not Hteral. Its vowels were the 
same as those of the Greeks and Romans. ‘The oldest English 
alphabet consisted of 24 letters, of which 21 were Roman, the 
remainder Runic, viz., thorn, wen, and eth, used in certain 
cases instead of thorn. 

A perfect alphabet would have (1) every simple sound 
expressed by a distinct symbol (2) no sound represented by more 
than one symbol. 

(a) The English alphabet therefore is both imperfect and 
redundant : ¢, g, ¥ are unnecessary letters. 

There are 43 sounds in English, and really only 23 letters 
(excluding ¢, g, x) to render them. 

The 5 vowels have to represent 13 sounds. 

(6) The same sound is often represented by more than one 
sign; eg. 6 by 11 combinations, 

Many letters are often silent. 

(c) The digraphs (00, oa) are as inconsistently used as the 
simple characters. 

(¢) Other devices for remedying the defects of the language 
are (1) a final ¢ to denote a long vowel; but give, dive are 
exceptions ; (2) doubling of consonants to express a short vowel, 

The polyglot nature of English has brought into use 
different systems of orthography ; ¢.¢., church, christian, chivalry, 
loch, 


Consonants may be divided into two great classes : (1) the 
Breaths or Spirants ; (2) Mutes or Checks, 

They may also be classified according to the organs used in 
pronouncing them, into Aspirates, Labials, Palatals, Dentals, 
Gutturals, and Sibilants. 

We may thus draw them up in a tabular form. 

(1) Spirants (2) Mutes 


Sharp Fiat Trilled Sharp Flat Nasal 


h ~- — ~— vas 
ch (Scotch) — k g ng 
_ y ch j — 


— -- t d 
th (hard) th (soft) _ 
5 Zz — 
sh sh — 
f Vv -- 
_ _ P 


hw Ww 


Aspirates 
Gutturals 
Palatals 
Dentals 
Dentals 
Sibilants 
Sibilants 
Labials 
Labials 
Labials 


Spirants are those continuous consonants which are produced 
when the breath is not wholly stopped, but the articulating 
organs are so modified as to allow the sound to be prolonged. 

The primitive vowels are a, i, u; and from them all other 
vowel sounds in the Aryan language have been developed. 
Thus a and u give 0, a and i give é 


4. Chivalry retains the French pronunciation of ch, though 
its accent, in accordance with English usage, is thrown back to 
the first syllable (Fr, chevalerie), ‘Till lately it was» often 
ornanaed chivalry. 

Project, when a noun, accents its first syllable ; when a verb, 
its second, Cf. protest, convict, &c,, this usually occurs with 
Romance words. 

Humble, like many words from the French, such as hour, 
used to be pronounced with the 4 mute ; but it is | more 
in accordance with the genius of English to aspirate it. Hence, 
along with Aospital, it is now usually pronounced with the 
breathing. 

Deuteronomy—Many having regard to the quantity of the 
Greek word, accent strongly the first syllable of this word; 
others, going by English analogies, accent the ¢hird syllable. 


Dynamiter—On the analogy of dynamics and kindred words, 
this should be pronounced with the y long ; and so it usually is, 
But in the Greek dvvapee¢ the vowel is certainly short. 
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good. If there is much acute pain, hot fomentations 
with poppy heads and camomile flower infusions will 
relieve, and may be advantageously employed, but 
then care must be taken to avoid chilling the patient 
afterwards; a thin layer of cotton wool is the best 
covering. It should be kept on until the swelling has 
disappeared. It is only infective in its early stages, 
and, ‘fs a rule, need not give rise to any apprehensions 
if common sense is followed, 

Typhus Fever—~This class of zymotic disease is 
catching in the popular sense, inasmuch as persons 
entering a room in which a case js under treatment 
are liable to become infected if they are susceptible. 
The term contagion has been intimately associated 
with this fever in this country. It was supposed to be 
the result of contact with the infected person. Latham 
makes it ‘in the strict sense of the word opposed to 
infection, which definition is however qualified in the 
next sentence, in which he says ‘it is less strictly 
infectious. In reality the terms are. convertible, 
though it was thought for a long time that ‘to catch’ 
certain diseases, it was necessary to come into absolute 
contact with another case, while the infectious class were 
thought to be propagated by smells the one therefore 
was aerial, the other not. ‘Thus Lord Bacon says ‘in 
infection and contagion from body to body as the 
plague and the like, the infection is received many 
times by the body passive, but yet it by the strength and 
good disposition is thereof repulsed. . . . . The 
transmission or emission of the thinner and more airy 
parts of bodies, as in odours and infections, is of all 
the rest the most corporeal, but withal there be a 
number of those emissions, both wholesome and un- 
wholesome, that give no smell at all.’ 

The learned author of the ‘Organon * had a clearer 
perception of the meaning of the terms and their con- 
vertibleness than was the case a few years ago. Still 
some diseases are more capable of aerial diffusion 
than others. It would be rash to say that cow-pox, for 
example, is not capable of being propagated by aerial 
means, and that its virus must be inserted into a 
wound on the skin to be propagated from individual 
to individual, but no doubt that is the ordinary way by 
which it is induced. Glanders likewise is only trans- 
mitted from horse to man ina similar manner, but 
small-pox, scarlatina, and typhus may be propagated 
by a susceptible person if that person only enters a 
ward in which cases of such diseases are under treat- 
ment, 

There used to be much confusion in men’s minds as 
to the meaning which was attached to Typhus Fever. 
All fevers were so designated, until Dr. Patrick Stewart 
made out the distinction between Typhus and Typhoid. 
A distinction which was made still more clear by the 
researches of Sir W. Jenner, Dr. Murchison, and other 
physicians of the present day, who have separated 
fevers into several types or classes. 

Typhus fever used also to be known by various 
synonyms—*‘ Spotted Fever,’ ‘ Adynamic Fever,’ ‘ Malig- 
nant Fever, ‘ Jail Distemper; ‘ Jail Fever, ‘ Camp 
Fever, ‘Ship Fever, &c. It is a contagious fever 
marked in its onset by rigors or chilliness, often sudden 
in its invasion, the incubative stage being very irregular. 
It may show itself within 48 hours of exposure to 
infection, or be delayed for two or three weeks. There 
are the ordinary symptoms of fever; between the 
fourth and the seventh day a measley-like rash makes 
its appearance, but not in successive crops like to 





Rubeola, they are slightly elevated at first, and dis- 
appear on pressure, but they are persistent after the 
third day, and may be changed into petechial spots as 
if a minute drop of blood was effused under the skin ; 
this rash has led to its being designated exanthematic 


| typhus. With these signs there is excessive prostration 


of strength. Ifrecovery takes place there is subsidence 
of rash at the end of ‘seven or eight days, diminution 
of fever about the tenth day, and its entire cessation 
at the end of 14 or 21 days. On the fifteenth 
day the patient will be often convalescent, but if the 
constitution was unhealthy, or the patient had been 
inhabiting an unwholesome region, or living upon un- 
healthy kinds of food, it frequently kills by the action 
or the secretions of the micro-organisms upon which it 
depends, affecting the brain, or lungs, or both, or the 
heart fails, or some other organ is implicated. Typhus 
fever has been very widespread at different times in 
the history of the world. The epidemics have usually 
been connected with times of scarcity, and have had 
their opportunities in the use of bad food and the 
over-crowding, which is generally associated with the 
causes which lead to famine, or it may be associated 
with that which is connected with long continued 
cold weather, but these alone will not certainly pro- 
duce it. The germ or micro-organism upon which its 
propagation depends, must be introduced into a favour- 
able soil. If this comes to pass the disease spreads 
with intense rapidity, and the mortality is sometimes 
enormous. Its etiology is similar to that of scarlatina, 
and all the class. It does not arise sua sponte, though 
many attempts have been made to show the proba- 
bility. It is certain that the typhus germ is very wide- 
spread, and, like to the moulds in the vegetable world, 
it may exist without having its preceding germ neces- 
sarily from one which has been produced in the blood 
of a human being. The germ may be propagated by 
diseased animals as well as man, but its life-history has 
not been worked out so completely as that of relapsing 
fever and some others of the same class. It is the 
scourge of besieged cities and active warfare in thickly 
peopled districts, the almost certain attendant upon 
destitution and famine, when the destitute and starving 
are cooped up within stone walls, especially if water is 
scarce, and washing cannot be indulged in, It attacks 
medical men, nurses, and clergymen when attending 
upon the sick, so that this class of persons at a fever 
hospital are certain sooner or later to succumb to the 
disease if it be epidemic for any time in a given 
district. Its effects are very manifest in such circum- 
stances, for it is the adult as well as the youthful 
population which feel its effects. Few people have 
been protected by a preceding attack, even if a pre- 
ceding attack does protect for the future. It is, how- 
ever, fortunately for us, almost extinct in this country 
now, and only shows its possible presence in tifnes of 
severe cold, when poor people huddle together for the 
sake of warmth, and refuse to admit fresh air, or’allow 
themselves to be cleaned by the outside use of cold 
water. Whilst, however, it cannot be said to be due 
alone to starvation or improper feeding, it is not 
likely to be epidemic unless some such conditions are 
also present, and when clergymen, nurses, and doctors 
are affected it is probably because they have been 
weakened by the anxiety and arduous labour attendant 
upon the position in which they have been placed, as 
well as by inattention to some of the rules connected 
with personal cleanliness and the use of food. 
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Its extension is prevented by free ventilation and 
the admission of as much sunlight as possible. The 
breath and cutaneous exhalations of the patient are 
the principal means by which it is extended, it is 
combatted more easily than any other of the infective 
class, and with the greatest certainty, provided a sound 
and plentiful kind of food can also be distributed, and 
cleanliness, such as arises from the free use of water, 
is enjoined. It may be spread abroad by the distri- 
bution of filthy rags, but it seldom extends to a second 
set of cases unless the conditions I have mentioned 
are conducive to its propagation, The cases should 
never be aggregated together in hospital wards if it is 
possible to avoid it, it is better to treat them in tents 
in all but the severest weather. This was proved very 
satisfactorily when the so-called Irish famine fever 
prevailed in Liverpool. The authorities rigged up some 
sheds on the banks of the Mersey a few hours after it 
was discovered that the hospitals and workhouses were 
full to overflowing. It was seen after a time that whilst 
the mortality in the hospitals was 17 or 18 per cent., 
that in the wooden sheds, which were open to the out- 
side air between every plank, was only about 4 per 
cent., the treatment in every other particular as to 
nursing and drugs being precisely the same; the 
weather was tempestuous at the time, rain pene- 
trated the chinks and sometimes soaked the poor 
patients, but the mortality was slight notwithstanding. 

Of course it is right to adopt all the rules which 
have been laid down as to disinfection, and the scru- 
pulous cleanliness of every person about the sick, 
especially as regards care in washing their hands before 
partaking food. 


Relapsing Fever is closely allied to Typhus. It is 
requently called Famine Fever, and is dependent 
upon the admission of some micro-organism into the 
blood whilst the system is depressed by starvation and 
other reducing agents, though its effects may not be 
limited to this class of persons, but others not starved 
may suffer from the effects of the disease germs, if 
they happen to be depressed in mind and body from 
any cause, within or without. 

It is abrupt in its onset, the patient is suddenly 
seized by a fit of shivering almost like ague. There is 
a high fever with violent symptoms, intense pains, 
restlessness, often early delirium, then abrupt ces- 
sation with free perspiration about the fifth or sixth 
day, the patient may then get up, and seem to be quite 
well, but in another week there is a relapse running a 
similar course, but not so severe, followed by a third or 
a fourth, and then complete recovery. It is probable 
that the sweating sickness of the Middle Ages was an 
epidemic of this fever. It has been always common 
in Ireland until recent years. It is decidedly infec- 
tious, and was the first disease which was clearly 
traced to a minute organism as its true cause. Dr, 
Obermeir, of Berlin, was the first to observé that 
persons suffering from this disease had, at certain 
times in the fever, fine filaments in the blood, which 
had undulatory movements and special contractions. 
He did not find them at every stage of the illness, 
but only when the fever was very high. He was also 
able to make out its dependence upon the organism, 
proving very conclusively that the microphyte was the 
cause and not an effect of the fever. 


(To be continued.) 





Matriculation Examination. 
June, 1886, 


English Language. 


2. Our alphabet was derived mainly from the old Aryan 
alphabet, which was sy//adic, not Aiteral. Its vowels were the 
same as those of the Greeks and Romans. ‘The oldest Engtish 
alphabet consisted of 24 letters, of which 21 were Roman, the 
remainder Runic, viz., thorn, wen, and eth, used in certain 
cases instead of thorn, 

A perfect alphabet would have (1) every simple sound 
expressed by a distinct symbol (2) no sound represented by more 
than one symbol. 


(a) The English alphabet therefore is both imperfect and 
redundant : ¢, g, ¥ are unnecessary letters. 

There are 43 sounds in English, and really only 23 letters 
(excluding ¢, g, x) to render them. 

The 5 vowels have to represent 13 sounds, 

(6) The same sound is often represented by more than one 
sign; ¢.g. 6 by 11 combinations, 

Many letters are often silent. 

(c) The digraphs (00, oa) are as inconsistently used as the 
simple characters. 

(¢@) Other devices for remedying the defects of the language 
are (1) a final ¢ to denote a long vowel; but give, dive are 
exceptions ; (2) doubling of consonants to express a short vowel, 

The polyglot nature of English has brought into use 
= systems of orthography ; ¢.¢., church, christian, chivalry, 
loch, 


. Consonants may be divided into two great classes : (1) the 
Breaths or Spirants ; (2) Mutes or Checks, 

They may also be classified according to the organs used in 
pronouncing them, into Aspirates, Labials, Palatals, Dentals, 
Gutturals, and Sibilants. 

We may thus draw them up in a tabular form. 

(1) Spirants (2) Mutes 

Sharp Flat Trilled Sharp Flat Nasal 

_— —  Aspirates 
k ng Gutturals 
ch j Palatals 
Dentals 
Dentals 
Sibilants 
Sibilants 
Labials 
Labials 
Labials 


Spirants are those continuous consonants which are produced 
when the breath is not wholly stopped, but the articulating 
organs are so modified as to allow the sound to be prolonged. 


h -- 
ch (Scotch) — 
-_ y 
th (hard) th (soft) 
< Zz 


sh sh 
f Vv 


hw w 


bibmer ti 


ls} lie 


‘The primitive vowels are a, i, u; and from them all other 
vowel sounds in the Aryan language have been developed. 


- Thus a and u give 0, a and i give é, 


4. Chivalry retains the French pronunciation of ch, though 
its accent, in accordance with English usage, is thrown back to 
the first syllable (Fr, chevalerie), Till lately it was often 
arenenseel chivalry. 


Project, when a noun, accents its first syllable ; when a verb, 
its second, Cf. protest, convict, &c,, this usually occurs with 
Romance words. . 


Humble, like many words from the French, such as hour, 
used to be pronounced with the 4 mute ; but it is ——* more 
in accordance with the genius of English to aspirate it. Hence, 
along with Aospital, it is now usually pronounced with the 
breathing. 

Deuteronomy—Many having regard to the quantity of the 
Greek word, accent strongly the first syllable of this word; 
others, going by English analogies, accent the ¢hird syllable. 

Dynamiter—On the analogy of dynamics and kindred words, 
this should be pronounced with the y long ; and so it usually is, 
But in the Greek dvvapi¢ the vowel is certainly short. 





Sea eae DeaR e 


: 


< 





34° THE PRACTICAL TEACHER. 


[Ocroper, 1886. 





Either—The general pronunciation is i-ther ; many however 
say 2-ther. The original ‘acither,’ ‘ aither,’ is as far from the 
one as from the other. But ‘ayther’ occurs in many O.E. 
books, and appears to lend colour to the former pronunciation. 


Master—Many of these words have come in different ways 
to the same form, ‘Thus mister is the natural successor of the 
©. E. maister ; but mister would be easy to those who regarded 
it as a-contraction from magister. 


5. Words are of two kinds :— 
(1) Those significant of quality (a) of material things, as 
sweet, bright ; (6) of acts, as guick, slow. 
(2) Those indicative of position (in time, space, &c.) as 
here, there, then, I, he. 


(1) are notional words, (2) are relational words, 


Or, according to their nature in themselves, words may be 
divided into— 
I. /nflectional, including Noun, Verb, and Pronoun. 


Il. Judeclinable, Adverb, Preposition, Conjunction, Inter- 
jection, 


This division of course may be different for different languages. 


To a certain extent a word may be classified according to its 
form. ¢.g. A verb isanoun combined with a personal pronoun ; 
an adverb is a derivative form of a noun, adjective, or pronoun ; 
a conjunction is of pronominal origin. 


But (1) by form alone it is impossible to distinguish a noun 
from a pronoun or an adjective. 


(2) The terminations of verbs, adverbs, &c., are often worn 
off or obscure. 


Thus ¢hat is inflectional ; it therefore belongs to Class I.; but 
we require to know its meaning before we can call it a 
pronoun (or adjective). It is a re/ational word, 


Ink similarly is a motional word, and a noun. 


After is formed from the preposition ae/t ; and hence from its 
form we judge it to be an adverb or a preposition. 


Stand we \earn from its meaning to be a verb. 
Parallel from its meaning to be an adjective and notional. 


Good, from its old inflections we find to be an adjective ; but 
from its present form we can judge nothing. 


6. -ster (1) the fem. termination of nouns in -ere: as 
baec-ere (baker), baecestre; webbere (weaver), webbestre ; 
but the only remaining one is spinster. Huckster was used 
very late as a fem. (2) It now usually denotes the agent with 
a certain amount of contempt—punster, trickster. (3) Mis- 
cellaneous are bolster, holster, where some passive force seems 
to exist ; upholsterer (upholder). 


-ism (Greek- teopog Lat. ismus) expresses condition, 
act, &c. Baptism, egoism, vulgarism (here the mean- 
ing as so often becomes concrete). Often it has a 
depreciative sense, as in mannerism. 

-let. Diminutive ; bracelet, leaflet, hamlet, 

-some, adjective suffix, expressing capacity or tendency. 
Often used with Romance words as quarrelsome, 
venturesome, 

-ard, noun suffix (O.E. hard); braggart, niggard, &c. 
Dastard = O.E. dastrod, frightened. 


-ish, adjective, expressing likeness or tendency: English, 
reddish, bookish. Sometimes with a kind of diminu- 
tive force, as sweetish. 

a, be, gain, are English prefixes : 
a from O.E. ge, alike = gelic. 
be ,, O.E. be, by, big = bedaub, 
gain,, O.E. gaegn = gainsay. 
Ante, com, contra, are Romance; anticipate, comfort, 
contradict, 


7. We have two conjugations, the strong and the weak. 
The past tense of strong verbs is expressed by a change of 
vowel only ; nothing is added to the root ; their passive participles 
do not end in d or t. All passive participles of strong verbs 
once ended in en or #, though this has dropt off, 





The past tense of weak verbs ends in d or its euphonic 
substitute 4 Sometimes weak verbs have a change of vowel, 
and yet add d or ¢; but this is not the result of reduplication. 


All strong verbs in Aryan once formed their past by redupli- 
cation: but often it is disguised, as in feci from fefici: so O.E, 
held from haihald. 


The /iving conjugation is of course the weak one. Thus 
holpen and swollen are giving way to helped and swelled; and 
creep, cleave, seethe, brew, reek, &c., are now weak. 


The verbs shall, may, must, can, dare, and wit have a strong 
preterite as their present, and a weak form for their past. Se 
also may be regarded as belonging to both conjugations. 


Traces of Reduplication are found in Did (O.E. dide) and 
Hight, which is preterite of Aatan and = Goth. hathait, 


8. The -d in the preterite is a mutilated form of the auxiliary 
verb do. It isa Kenuies form of the O.E. -de, which was 
originally united to the stem by either ¢ or 0, as /uf-0-de, loved, 
nerede, saved, 


The d in the past participle is a suffix cognate with the 
Gothic das, the Latin sus, Sanscrit tis, 


Had is a relic of the form haefde, haefed ; which later came 
to be in the agp haefde, hadde; past part. yhad. Thus it 
is really simply an abbreviated weak form. 


Made in pret. is shortened from macode; in past part. from 
macod, ‘The loss of & occurs as early as the 13th century. 


Left is an instance of the substitution of t for d after f, f, v, 
ch, s; cf. cleave, sleep, etc. 


With Built compare bent, rent, girt. The form is met with 
in the 14th century. Earlier we find the form dude, In the 
A.V. we find builded. 


Clad is an anomalous form, arising from analogy with O. E. 
forms like /adde, radde, &c, The O.E. is clithode, clithod; 
later clethed. 


Methinks = it seems to me; O.E. thyncth, thihte, gethuht 
to seem. Different from ¢hencan, to think. Cf. Germ, denken, 
to think; diinken, to appear. 


9. The 3rd person dare is the correct form, since it is properly 
a preterite. hen used with #0, dare is of the weak conjugation, 
and takes dares in the 3rd person. 

Durst is due to the fact that the old form of the root is dars 
or daurs, Durst therefore is the regular weak form of the 
preterite. 

Wist is the true past of wit, The O.E. is witte, but the first 
tis changed tos. Cf. must, from motte, moste. * 

Wrought is the old form, worked the modern one. The gh 
represents the old guttural. O.E. wyrce, worhte, cworht. The 
r gets its present place by a common process of metathesis. 

Sold (cf. told). The change of vowel is due to‘the fact that it 
has lost a suffix (¢ = aya). The double / in seé/an js dv~ to the 
loss of the 7 (cf. Gothic sa/jaz). ; 


Sought, The gh represents the old guttural. ‘0. E. sdhte, 
sdht. 


Dug is now strong: in the A.V. it is weak. Cf. wear, spit. 


7 


10. Better is from a root bet or bat, good; cf. O.E. betlic, 
goodly, betan to make good. Best is for bet-st. In O.E, bet 
is the adverb better. Cf. Germ. besser, 


Nether (O.E. nither) is found in the words nether-stocks 
(Shakspere), Netherlands. Cf. German nieder. * 


Among (O.E. ge-mang) is a compound preposition, made up 
of ge and mang. JA/ang is connected with the German menge, 
a crowd. 


Noun is simply the mutilated form of the Latin nomen. 
Cognate with it are such words as nominal, notion, nominate ; 
and also the English word name. 


Rather is the comparative of rathe (early): ‘the rathe 
ee’ Milton. O.E. hraed (ready), hraethra, hraethést. 
hus rather is cognate with ready. 


Toward is a compound preposition ; ward being sometimes 


found separate. Ward is parallel to the Latin versus, (O.E. 
to-weardes. ) 





Auht 
then, 


perly 
tion, 


| dars 
f the 


e first 
he gh 
The 
3. 
that it 
to the 
sbhte, 
spit. 


betlic, 
E, bet 


-stocks 


ade up 
menge, 


nomen, 
ninate ; 


» rathe 
aethdést. 


netimes 
(O.E. 
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11. Monitory means giving or implying advice (Latin moneo). 

Monetary means connected with or made up of money. 
(Latin Moneta, the title of Juno, whose temple was a bank.) 

Definite—having certain limits ; defined (passive). 

Definitive—defining, setting limits (active). 

Thus of a treaty we might say that its words are definite, and 
that it definitively excludes certain acts. 

Credible—believable, deserving of credence (Latin credo). 

Creditable—honourable, deserving of credit (through the 
French). 

Confident—adjective, trustful, hopeful, sanguine. 

Confidant—noun, one in whom one’s confidence is placed. 

Virtuous—good, noble. 

Virtual—amounting to, as good as, to all intents and 

purposes, potential. 
Expedient—useful (from expedio). 
Expeditious—speedy (direct from expeditus). 


12 (a) In such sentences ¢here is a mere adverb, having its 
proper, though very much weakened, force. Cf. French i/y a, 
where y answers to there, the subj. being 77. Some however 
regard there as a kind of indefinite substitute for the subject. 


(4) Here out is really a part of the verb, separated from it as 
in the German compound verbs, Cf. outroot, outbreathe. 


(c) Originally, ‘We spoke each to other.’ In O.E. we also 
also find ayther other. 


(d) This construction first appears in the 13th century, 
‘mony enne thing’ Layamon. 


(e) This is the appositive genitive. Cf. ‘A brute of a boy.’ 
The idiom occurs in most languages, 

(f) This is a relic of the use of what as equivalent to some- 
thing. Cf. *T’ll tell you what,’ ‘ Love is bought for little what’ 
(Gower). Thus the sentence is equivalent to ‘ Partly with this, 
and partly with that.’ 


13. In the first two sentences a negative has been omitted : 
strictly they should be ‘ zever so many’ and ‘to do no more 
than one can't help.’ Cf. the sentences in which neither is 
omitted in the first clause, while nor appears in the second. 

‘ These sort of things’ is in error in the use of the plural for 
the singular. It was possibly aided by the fact that sort is a 
neuter. 

In such phrases as ‘a friend of mine’ we probably have a 
mere repetition of the idea of possession. It can hard mean ‘a 
friend of my friends’; for we can say ‘that invention of yours’ 
to a man who never made more than one. 


14. The ‘Analysis of Sentences’ is necessary in order to 
express thought clearly, and to show the relation of Grammar 
to Logic. 


The subject of a sentence may consist of a noun, a word used 
in place of a noun, as a pronoun or adjective, or a phrase 
equivalent to a noun, as an infinitive or a gerund-phrase. 


The subject may be omitted, as in imperative sentences, or 
it may be indefinite, as in the case of impersonal verbs; or 
finally it may be a phrase, represented by i, with which it is in 
apposition, ; 

The subject may be extended by the addition of attributive 

hrases to the simple subject. It can be extended by any 
sind of expression that can stand as a complement to the noun. 


Thus the subject may be extended :— 
(1) By an adjective. 
(2) By a noun in apposition. 
(3) By a possessive case or prepositional phrase. 
(4) By a participial phrase. 
(5) An adjective sentence, containing a subordinate verb. 
(6) Combinations of these. 


15. (a) Subject, 1. Predicate, saw. Object, them. <Attribu- 
ar adjunct of the object, ran, which is merely an idiomatic 
phrase, 


(4) Subj, He. Pred., can. Complement of verb of incom- 
plete predication, make, 04#;., it, Adjunct of predicate, go, 





(c) Subj. (Thou) omitted in Imperative Sentences, /redicate, 
Let, Complement of the Predicate (/e¢ being a verb of incom- 
plete predication), depart. 06,., her. 

(d) Subj., it. Predicate, is. Complement of verb of incom- 
plete predication, who ? 

(e) Subj., he. Predicate (with complement), was crowned. 
Adverbial adjunct of pred., king ; the sentence being elliptical. 

(/) This is really two sentences: ‘ He was hanged, (Hang- 
ing was) a well deserved punishment.’ 

Subj., he. Pred, (with complement), was hanged, 


16. Such a sentence is the following :— 


‘ Whether Plato’s Guardians, who are superior to the rest of 
the State, are happy or not, Plato honestly speaks the truth 
when he says that the State as a whole is happy.’ 


Natural Philosophy. 


1. Force is that which moves or tends to move a body, or 
changes or ténds to change its motion. 


Velocity is rate of pecans | space per unit of time and can 
be expressed in feet per second, 


Acceleration is rate of change of velocity per unit of time 
and can be expressed in feet per second per second, thus involving 
a double reference to the unit of time. 


Work is the production of motion against resistance. A 
common unit of work in this country is the work done in 
raising a mass of one pound through a vertical foot against the 
force of gravitation. ‘This is called a foot-pound. 


Power is rate of doing work per unit of time. 


A horse-power is a unit of power, and is defined as 33,000 
foot-pounds per minute. 


A uniform force acting on a given mass is measured by the 
velocity added in each unit of time. A variable force is 
measured at any instant by the velocity which would be added 
in a unit of time if the velocity were to remain during that unit 
the same as at the instant. 


2. (1) A force of 1 lb. acting on mass of 1 lb. will in 1 sec. 
destroy a velocity of 32 feet per sec. 


-’. gy Ib. on 1 Ib. will in 1 sec. destr, 1 foot per sec. 
.. @ Ib. ontlb. ,, 25sec. ,, 1 foot per sec. 
.. g& lb. on3gilbs. ,, 2sec. ,, 1 foot per sec, 
.. lbs, on 3 lbs. ,, 22sec. ,, rooft. per sec, 


Ans, fe Ibs. 


(2) A force of 1 lb, on 1 lb. for space of 1 foot will destroy a 
velocity of 8 feet per sec, 


.. § lb. ont Ib, fort ft. destroys velocity of 1 ft. per sec, 

% Ib. on 3 Ibs. for 1 ft. - - 1 ft. per sec, 
.. as lb. on3 lbs. for2ft. ,, - am 1 ft. per sec, 
.”. 422 Ibs, on 3 Ibs, for 2 ft. o »»  ooft. per sec. 


Ans. ip Tbs 








1] 
By the formula 
v = 2fs 
$8 
we get vw = ¢$ 32. 15 
v = 16 ¥ 3 feet per sec. 
The time taken in falling 12 vertical feet will be given by 


i= ve a Vii = V3 seconds, 


4. Let the balloon be s feet high. 
Then by formula 
s= tet — ut 
where « is the upward velocity of the balloon. 
Therefore s = 16.17? — 32.17 
= 16.17(17 — 2) = 17 x 16 x I5 
= 4080 feet. 





ii * 


la i ee ee 


-. a. 


ote SE =e . x 


>: 


~ at hia ell 


a sak 


Seer Pepe ROT 


be 


a 2 


ee 


- 


} 


= 


=? 
ee ary aes 


es 


ee 


342 


THE PRACTICAL 


TEACHER. fOcroser, 1886. 





5. Let forces P,Q,R,S,T, act on a particle. 
, 





A 

¢ 

[ 2 
sv 

Draw from any point A the line AB representing P in 
magnitude and direction ; from B, BC, representing Q ; from C, 
CD representing R ; and from D, DE representing S. 

Then P,Q,R,S,T, shall be in equilibrium, if EA represents 
T in magnitude and also in direction. 

For by the Parallelogram of Forces, AC represents the 
resultant of P and Q, AD of AC and R, and therefore of PQ 
and R; and so AE of P,Q,R,S. Therefore unless AE and ‘T 
destroy each other, the forces are not in equilibrium. There- 
fore, if they are in equilibrium, T muS8t be represented by EA. 
Hence it is obvious how to find the resultant of a number of 
forces acting on a point. Draw the polygon representing the 
forces, the sides taken in order standing for each of the forces, 


The last side of the polygon, but taken in an opposite direction, 
is the resultant of the forces. 


6. 
P L 
—_ Lie 
wv y bp 
Let AB be the steelyard, G the centre of ' , C the 
° Let Q be 


fulcrum, P the movable weight, suspended at 
weight of steelyard., 


Taking moments about C 
we have W.AC = Q.CG — P.CN =o 
But W = 1 cwt. = 112 Ibs, 
AC = 4, CG = 3, P=12, Q = 10, 


c 


Py 














Hence 
112, 4 10, 3 = 12, CN. 
“, CN =f = 3449 
Hence N is about 3 feet from the centre of gravity. 
If we suppose the graduation to begin at D, a point determined 


by the formula CD = 4 CG, or CD = 49. 3; then N will be 
exactly 3 feet from D. 


7. The only forces acting on the body are (1) its own weight 
Acting downwards through its centre of gravity ; (2) the pressure 
of the fluid on the surface immersed. Hence these two must 
be equal, opposite, and acting through the same point, z#z., 
the centre of gravity (we neglect the external pressure of the 
air). 

Since the pressure of the fluid is equal in all directions, the 
force exerted by the water will be equal to the weight of a 
column of water 20 feet high and 6 inches square. 

The volume of this column is 20 x 4 Xx 4 cubic feet, or § 
cubic feet. Therefore the pressure required is 5 x 64 or 
320 pounds. 


8. r\4 


P 








D 


Let AD be the hydrometer. In the fluid of spec. grav. 
+ it - to P; in that of 1°1 let it sink to P’, and in the 
third to P’, 





Let W be its weight, and let S, S’, S”, represent the three 
specific gravities. 
Then W = S x vol. PD 
also W = S’ x vol. P’-D 
W = S” x vol. P’D 


Hence vol. PD = that of so much water as will weigh 2 ozs. 
i.e. it = yea cub. feet or AAA cub. in. = 3°456 cub. in. 

P’D = }$ of the same amount, or 3°1418 cub, in. 

P’D = 3 of it, or 2°88 cub. in. 


9. To calculate this we must remember the Law of Boyle 
which is generally stated thus: if the temperature remains the 
same PV is a constant, #.¢. the volume of any given quantity of 
a perfect gas varies inversely with the pressure. 


Apply this law to the case before us. 


Let P be pressure of the air in receiver at first 

1 ” ” after 1st stroke 
2 ” ” 2nd ” 
and so on. 


_ According to Boyle's Law, since air which filled B now fills 
A + B volume, P, x B = P, (B+ A). 


During second stroke the volume B expands to fill the 
volume A+B without any change in quantity of air—So P, x B 
= P, (A + B). 

Similarly P,B = P, (A + B). 


Py = (x é 5)Ps = (xn)? = (x5) 
Ps ( xy) ® 


10. ‘Gases, like liquids, are subject to gravity and therefore 
press upon all surfaces in them with a pressure depending on 
their depth and density. We live immersed in an ocean of air 
of unknown and infinite depth, and hence we and all terrestrial 
surfaces experience its weight just as if it were an ocean of liquid. 
The pressure is exerted with perfect uniformity on all sides and 
not only on the outside but on the inside too, so that it is not 
felt. ‘The only way to make it appreciated is to destroy its 
uniformity by partial removal. If the air be withdrawn from 
any closed vessel the outside experiences a crushing pressure 
and if not very strong it will collapse. Again, if the air be 
removed from a vessel whose mouth is beneath the surface of a 
liquid, that liquid is forced up into the vessel by the atmospheric 
pressure on the rest of the surface, the weight of the air 
sustaining the weight of the liquid and completely filling it if 
the vessel is not too high’ (Lodge’s Mechanics). Since the 
pressure of the atmosphere is, roughly speaking, 15 Ibs. to the 
square inch, the height to which the mercury in a tube of calibre 
I square inch will be raised will be about 30 inches. 


Precautions and corrections necessary in using the Barometer. 


i. The Barometer must hang freely so that the scale is 
vertical. 

ii. The mercury in the cistern must be at the same level as 
the zero point of the scale. 

iii, Always in reading, use the top a of the convexity of 
the mercury in the tube, and look perfectly horizontally so as to 
avoid error of Parallax. 

Supposing that we have got the height correctly so far, it is 
necessary to make corrections as follows :— 

(a) some | expands with a rise of temperature, a certain 
amount per degree. We must therefore reduce the observation 
to the temperature o°C in order to express the pressure in com- 
parable measure, 

(4) The scale is generally made of metal, e.g. brass, which 
always will have expanded with the rise of temperature so that 
the apparent height of the column is too short. 

(c) There is an effect known as capillary action’ which 
depresses the mercury in the tube, but this is so small as to be 
generally negligible. 

(d) The weight of the column of mercury depends on its 
position relatively to the sea level. We must therefore make a 
correction for the number of feet the barometer is above or 
below it. 

(e) Lastly, there is always some mercurial vapour in the tube 
which produces a pressure on the upper surface of the column 
This is small but easily allowed for. 


(/) There is also a small correction for latitude, 
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11. This is known as ‘Charles’ Law’ and is expressed thus :— 
Every perfect gas expands by ah of its volume at o°C for 
every increase in temperature of 1°C, 

A vessel contains air at o°C and at atmospheric pressure. 
It is heated to 100°C and during the process 1 ounce of air 
escapes, 

Let x be the volume of the air at first, at 100°C this air will 
be of the volume 

x, 100 
x + 

But the vessel not expanding the air escapes to the weight of 

I 02. 


, % 100 
er 


.”. * vols, weigh 33% = 2°73 02. 


vols, weigh I oz. 


12. The time of vibration of a pendulum depends upon its 
length, so that when the temperature rises the time of vibration 
will be longer since the pendulum will lengthen by expansion. 
Errors from this cause are obviated by constructing the pen- 
dulum of 2 metals fixed in such a way that when the temperature 
rises and so the metals expand, one metal expands in one 
direction, while the other expands in the opposite direction, 
and supposing that they expand equally, it is obvious that the 
result will be that the pendulum remains of just the same length 
as at first. 

To construct a compensated pendulum from rods of zine and 
iron, assuming that zinc expands 2} times as much as iron under 
the same circumstances, take bars of each metal of the same 
length and take 5 bars of iron and 2 bars of zinc, so that the 
total length of iron used will be 24 as much as that of the zinc 
used, arrange them so that the 2 zinc bars expand downwards 
whilst the § iron bars expand upwards, 

In general— 

Let L be length of metal expanding downwards. 

», K beits coefficient of expansion. 

», L, be length of metal expanding upwards. 

», K, be its coefficient of expansion. 

Arrange so that— 

LK — L,K, =0. 


13. The latent heat of fusion of a substance is the quantity 
of heat which is absorbed while the body is undergoing the 
transformation from a solid condition to a liquid one. 

A pound of ice at o°C is thrown into 6 lbs. of water at 15° in 
a copper vessel weighing 3 lbs., and when the ice is melted the 
temperature of the water is 2°C, Find the latent heat of fusion 
of ice, the specific heat of copper being °095. 

1 pound of ice in passing into liquid state absorbs enough 
heat to cool 6 Ibs. of water and 3 lbs. of copper through 13° 
and also itself as water gains 2° of heat. 

6 X 13 +3 -X 13 X 095 = I X / + 2 where / = latent heat 


of fusion 
oo £ = 9Q°906°C. 
14. A bright object is placed between 2 plain mirrors 
inclined at 45°. Draw a picture showing the path of a ray of 
light proceeding from the object and reaching the observer’s 
eye after 4 reflections, 








15. The ratio of the sine of the angle of incidence to the sine 
of the angle of refraction when a ray passes from vacuum into 
any medium is called the index of refraction for that medium. 


Total internal reflection is the phenomenon which takes place 
when rays are incident in the more refractive medium at an 
angle greater than the critical angle. 


The easiest way of obtaining this phenomenon is to fill a 
tumbler with water, and put in it a silver spoon, On holding 
the glass above the level of the eye the under side of the surface 
of the water shines like a mirror and the lower part of the spoon 
is seen reflected in it. The minimum angle of incidence at 
which total internal reflection takes place may be determined 
by the method employed to verify the laws of refraction. 


16. On a graduated bench take 3 movable stands :—Ist: 
one with some such well defined object in it as a wire-grating ; 
2nd: one which carries the lens; 3rd: one which carries a 
surface which will receive an image. Put a light behind the 
wire-grating, move the 3rd stand about till the position of best 
and most clearly defined image is found, ‘The focal length is 
known from the formula (omitting the thickness of the lens) — 
I I I 

=at? 
the lens, v is the distance between the image and the lens, 


An object is 8 inches from the convex lens, its image is 24 
inches from the convex lens, Then find the focal length 
I I I ‘ 
?75* pettweaeKte at. f= 6 


To find the distance of the image when uv = 4 
I I 1 I I 
on _ pew tty5 =t-t=— i 
.. Uv = — 12, or the image is 12 inches from the lens on the 
same side as the object, 


where « is the distance between the object and 


History. 


1. Penda was king of Mercia from about 630 to 655. In 633 
he allied himself with Cadwallon against Edwin of Northumbria, 
and defeated him at Heathfield. Atter this victory he occupied 
himself in extending the borders of his kingdom, and finally 
attacked East Anglia. Here he met Oswald of Northumbria, 
at Maserfeld (642), and was again victorious, Oswald being 
killed. Penda seems to have regarded himself as the champion 
of the old heathen faiths against Christianity. In this cause he 
again fought with Oswi of Northumbria the battle of Winwood 
(655), but here he was defeated and slain. 


Cuthbert was born in Bernicia (Lowlands of Scotland) about 
620. He was the missionary of Northumbria, spending his life 
in the foundation of monasteries and in the formation of religious 
houses inthe north. At last he retired to one of the islands 
near Bamborough. The reverence for his sanctity was such 
that, in 685, King Egfrith bestowed upon him the see of Lindis- 
farne. The same year, however, Egfrith was killed at Nech- 
tansmere, in Fife, and shortly afterwards Cuthbert died. 


Caedmon was one of the younger monks who filled the 
monastery of Whitby, founded by the Princess Hilda. Here he 
composed his epic, in the Saxon alliterative measure, upon the 
Bible history. 


Bede, or Baeda, generally known as the ‘ Venerable,’ was the 
historian of the Irish Church, of which Cuthbert and Caedmon 
were members. He remained in the abbey of Jarrow the whole 
of his life. He was the first great English historian, and in his 
‘ Ecclesiastical History of the English Nation’ there is to be 
found ‘all that we really know’ of English history, from the 
landing of Augustine to the death of Egfrith. He died in the 
year 735, just after completing his translation of the Gospel of 
St. John. He is also author of a Life of St. Cuthbert. 


Athelstan was son of Edward the Elder. He ascended the 
throne of Wessex in 925, and speedily reconquered Northumbria, 
which had revolted; annexed Devon to his dominions, and 
broke a league between the North Britons and the Scots. At 
Brunanburh, in 937, he overthrew a confederacy between Anlaf 
the Dane and Constantine, King of the Scots. He died in 940, 
and was succeeded by his son Edmund, 


Offa was King of Mercia, from 757 to 795, during the period 
of its greatest ascendancy. He drew the t barrier against 
the Welsh called * Offa’s Dyke’ from the mouth of the Wye to 
that of the Dee; and formulated a code of Mercian laws. By 
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a combination of arms and diplomacy he succeeded in reducin 
Wessex and Northumbria to a virtual dependence upon himself. 
He secured himself from foreign aggression by a treaty with 
Charlemagne, which allowed English pilgrims to go without 
molestation through France to Rome. 


Dunstan was born of good family in Glastonbury, and after 
vainly attempting-to rise as a politician, was made by Edmund 
in 943 Abbot of that town, and became in reality Prime 
Minister. His policy was to unite himself with the Scots 
against the Danes; Loos he made over Cumberland to the 
Scottish King Kenneth. He quarrelled with King Edwy, and 
was banished; but Edgar raised him in 959 to the <\rch- 
bishopric of Canterbury, and he became virtual ruler of the 
realm. He was the real author of ‘Edgar’s Laws’ which 
restored peace to the nation. He was mainly instrumental in 
raising Edward the Martyr to the throne ; upon his death and 
the accession of his rival, Ethelred, Dunstan’s power naturally 
declined, and he withdrew to die at Canterbury (about 980). 


Theodore was a Greek monk of Tarsus, despatched in 668, 
after the Synod of Whitby, to become Archbishop of Canter- 
bury. His aim was to unify the religion of the country, and to 
subordinate the various Bishops to their head at Canterbury. 
Thus he increased the number of bishoprics throughout 
England, and did his utmost to reduce the importance of the 
Abbots of Lindisfarne and Melrose. He died in the year 690. 


Alewine or Alcuin was a Northumbrian monk, whose letters 
form one of the authorities for the period of Mercian ascen- 
dancy, about 750—800, He was a friend and fellow-scholar of 
the Venerable Bede, and assisted him in much of his work. 
His influence with Charlemagne was such that he was able, 
about 794, to avert war between him and Offa, and to draw up 
the treaty which has been already mentioned. 


Eorls, among the first English, were those among the ceor/s 
or freemen who were distinguished by nobility of birth. They 
were held in hereditary reverence. Afterwards the name came 
to denote an office, and corresponded more closely with the 
later ‘earls’ and ‘counts,’ From the ‘eorls’ were chosen the 
‘ealdormen’ as rulers in war or peace, The ealdormen later 
were oppeeees by the king as lords of provinces ; thus Oslac 


was made ealdorman of Deira by Dunstan, 


* From the oldest times of Germanic history each chief had 
his war-band, warriors bound personally to him by their free 
choice. ‘Their fidelity was rewarded by grants from the royal 
domain ; they became his servants or /Aegns. Personal service 
was held not to degrade but to ennoble ; dish-thegn, horse- 
thegn, became great officers of state.’ As the king advanced, the 
thegn advanced with him, until the old nobility was almost 
superseded, and the thegns absorbed nearly all the offices of 
state. 


Reeve.—This corresponds perhaps to our ‘ judge.’ We must 
distinguish the shire-reeve or sheriff, judge of the shire, who was 
usually elected by the freemen of the shire themselves, and the 
port-reeve, or judge of the town, who often acquired great 
power, and was treated by the king himself on terms of 
equality. The reeve acted as judge in cases of quarrels or of 
crime, 


Folkland. —-When the English took the country, they dis- 
tributed it among themselves. The king took the largest 
share ; the remainder fell to the chiefs, who again distributed it 
to two classes of freemen—those who occupied it as docland or 
freehold, and those who occupied it as fo/k/and, the people’s 
land, which was much the same with a lease and renthold. The 
occupiers were tenants rather than owners, and were subject to 
a variety of burdens from which the occupiers of bocland were 
exempt. In some cases folkland was held even by thegns and 
nobles, though usually of course by a humble tenantry,. 


2. Under Egbert and Ethelwulf the Danes attacked the two 
extremities of Wessex, London, and Devon. Egbert defeated 
them at Hengestesdun (836); and Ethelwulf at Ockley. In 
855 the Danes for the first time formed a permanent camp in 
the Isle of Sheppey. 


In 866 the Danes attacked Northumbria, and captured York. 
The peace of Nottingham (868) secured Mercia ; but in 870 
they conquered East Anglia, and murdered the king, Edmund. 


In 871 they attacked Wessex, and for a time were completely 
victorious ; but Alfred defeated them at Ethandune (878), and 
concluded the Treaty of Wedmore, by which England north of 
Watling-street was ceded to the Danes, For ten years there 
was peace, 





In 892 the Danish leader Hasting attacked Mercia, but he 
was defeated by the under-king Ethelred ; and Alfred created a 
fleet which swept the Danes from the sea. Under Ethelfleda 
and Edward the victories were repeated ; the five Danish towns 
were taken, and all England submitted to Edward. 


During the reign of Athelstan the Danes united with the Scots ; 
but their power was broken for the time at Brunanburh. 
Dunstan used the Scots as a counterpoise to the Northmen, 
and it was not till the reign of Ethelred that the final attack 
was made. A peace was made with them, only to be broken by 
the outrage of St. Brice’s Day (1002). 


The Danish settlements during these years were mostly north 
of the Thames, especially in the five towns of Nottingham, 
Derby, Lincoln, Stamford, and Leicester ; in the region north 
of the Humber, about York and Tynemouth ; and in Chester. 
Southwards we find a few traces in Kent and Sheppey, and 
there was a settlement near Exeter. But upon the whole the 
real strength of the Danes was in Mercia and East Anglia. 


3. Matilda’s claim rested upon her birth and upon the promise 
exacted by Henry from his barons that they would treat her as 
their queen. There can be no doubt that her hereditary claims 
were just. Stephen rested upon his personal popularity, for he 
was only nearest male heir after his own elder brother. He 
was son of the Count of Blois and of Adela, the Conqueror’s 
daughter. But Stephen's claim was strengthened by the almost 
unanimous election of the citizens of London, who chose him as 
their king as the old Witenagemote had chosen Alfred. He 
was acknowledged even by the partisans of Matilda. There can 
be no doubt that the country had often exercised the right of 
election ; the only question is as to how far London could claim 
to represent the country. The effect of the struggle upon the 
country was fearful. Apart from the terrible misrule and 
cruelty to which the anarchy of the time led, and the un- 
restrained pillagings of the feudal nobles, and the suspension of 
trade throughout the country in consequence, yet more permanent 
harm was done by the encroachments of the church, The 
church first deposed Stephen, and then Matilda. Precedents 
were thus created for the depositions of Edward II. and of 
Richard II. Much of the after trouble between Henry and 
Becket may be traced to the influence which Becket had 
exerted, along with Archbishop Theobald, in the support of 
Henry. Then, as at other times, the weakness of the Crown 
meant the advance of the Church. 


4. In 1204 Philip took Normandy, Maine, Anjou, and Tou- 
raine from England. ‘The whole energies of the king were bent 
on the recovery of these lost dominions. He assembled a large 
army at Portsmouth in the summer of 1205, when his plans 
were foiled by the refusal of the nobles, under the Earl Marischal 
and the eathblehop, to accompany him. John’s first steps were 
directed to the overthrow of the Church. In this he, for a time, 
succeeded, in spite of the appointment of Stephen Langton 
(1206), the Interdict (1208), and the Excommunication (1210). 
The Pope committed the task of deposing John to Philip (1212). 
John met the danger with defiance. Philip was defeated at sea, 
and Die was burnt. But in order to overthrow the barons, 
John cnllehe gave way. He found it necessary to ally himself 
with the Pope, in order to have time to settle his domestic 
affairs. Philip, however, refused to retire at the Pope’s com- 
mand. He was met by a great league of Germany, Flanders, 
and England. John was successful in Poitou. Had Otho been 
successful in the East, Philip would have been overthrown, and 
the English barons would have been crushed. Happily, how- 
ever, the Germans and Flemish were defeated at Bouvines 
(1214). John was forced to abandon his conquests in the south, 
and returned baffled to England. ‘There he found the nobles 
openly arrayed against him. They had at first refused to follow 
him because of his excommunication, afterwards on the ground 
that their oath of fealty did not bind them to follow him on 
foreign expeditions, During his absence they united with 
Ste a Langton, and bound themselves at St. Edmundsbury 
to demand the observance of the old charter of Henry I. The 
victory of Bouvines had deprived John of his armies and allies, 
and he found himself alone. He signed the great charter on 

une 15, 1215. But his submission was only a blind. His 
intrigues at Rome resulted in the annulling of the charter and 
the suspension of Stephen Langton. The arrival of French 
soldiers to his aid made him once more master of affairs. 
Rochester was taken and London was besieged. But the old 
quarrel with Philip still bore its fruit. At ‘the entreaty of the 
barons Philip’s son, Louis, accepted the crown; the French 
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mercenaries of John refused to fight against him, and London 
received Louis as king. But John was not yet defeated. He 
relieved Lincoln and occupied Newark, and was-about to attack 
the forces in the south when he suddenly died of a fever con- 
tracted near the Wash. 


s. Alexander III. died in 1290. It was proposed that his 
daughter, the Maid of Norway, should marry the king’s son, 
Edward. ‘This was settled by the Treaty of Brigham. But the 
Princess died on her voyage to Scotland, and there were left 
thirteen pretenders to the throne. Of these Edward as suze- 
rain chose John Balliol, who had distinctly the best claim, and 
Balliol did homage to Edward in return for his support (1291). 
But Edward regarded this suzerainty as involving the right of 
appeal to himself against Balliol. ‘This right Balliol refused to 
ion. A further cause of quarrel arose from the demand of 
Edward that the Scottish nobles should follow him to France. 
This was met by a refusal, and by a Papal absolution of Balliol 
from his oath of fealty. The Scots invested Carlisle. But 
Edward marched north with a large army, took and sacked 
Berwick, and deposed Balliol (1296). 


The conquest for atime seemed secure, till the revolt of 
Wallace, and his victory at Stirling (1297) called Edward again 
across the Border. Wallace was defeated at Falkirk; and 
though the interference of France hampered the king for a 
time, yet in_1305 he was again acknowledged overlord, and 
placed the government in the hands of a council of Scottish 
nobles. ‘This was settled at the Convention of Perth. Edward 
hoped for a joint Parliament of the two nations at Carlisle, 
when Robert Bruce revolted. The king set out against him, 
and was in sight of Scotland when he died (1307) at Burgh-on- 
Sands, 


Edward II. left matters much to themselves; and, as his 
troubles with the barons became more troublesome, Bruce 
recovered more and more of the lost ground. The adhesion of 
Douglas secured a large part of the Lowlands ; and, finally, 
Bruce besieged Stirling. It was to relieve Stirling that Edward 
fought and lost the battle of Bannockburn (June 24, 1314). 


6. The conquest of Constantinople, in 1453, had given a new 
impetus to the study of Greek. The impetus was communicated 
first to Germany and then to England. Grocyn, a fellow of 
New College, was the a of Chalcondylas, and returned to 
lecture upon Greek in Oxford. These lectures attracted much 
attention and more criticism. His opponents called themselves 
Trojans, in opposition to the ‘Greeks.’ But the real significance 
of the contest was not seen till the publication of Erasmus’ 
Greek Testament ranged the old — on the side of the old 
learning. The book was attacked as heretical ; Erasmus’ 
scholarship was impeached, and his book traduced in all possible 
ways. He was accused of having laid the egg which Luther 
had hatched, The ‘ obscurants,’ as the Trojans were called, 
endeavoured to enlist the king upon their side, and succeeded in 
enlisting an archbishop. 


Among the Greeks almost every name is important. Besides 
Grocyn and Erasmus there were Linacre, the translator of Galen; 
Selling, a collector of manuscripts; Colet, the Dean of St. 
Paul’s and opener of a new era in education; Latimer, the 
future bishop ; Bilney, the martyr, and Sir Thomas More. 


Upon the side of the Trojans there were nearly all of the older 
scholars of Oxford ; among them Standish, Bishop of St. Asaph’s, 
or St. Ass, whom Erasmus called fit for such a bishopric ; 
Edward Lee, Archbishop of York ; and Cochlaeus, Bishop of 
Cologne. But their names have died with the advance of the 
learning they opposed. 


7. The Earl of Hertford, who subsequently created himself 
Duke of Somerset, was left at the head of a mixed party as 
Regent during the minority of the King. He began however, 
by the expulsion of the Catholic party ; and to strengthen him- 
self attempted to win popular support by various measures— 
such as the repeal of the statute which gave to royal proclama- 
tions the force of law, the publication of an edict that prayers in 
public should be in English, the repeal of the Six Articles, and 
the permission given to priests to marry. In all this he was 
aided by Cranmer. 


In foreign policy, the Protector attempted to force Scotland 
into giving Mary in marriage to Edward. The Scots were 
defeated at Pinkie (1547), but he did not succeed in his object. 
At the same time he was in difficulties with his brother, Lord 
Sudeley, who was ultimately accused of treason, and executed 
(1549). Afterwards his weakness gave an opportunity to 





Dudley to force him to resign and step into his place. He did 
indeed for a short time regain a feeble influence; but Dudley 
again secured the ascendancy. He was made Duke of North- 
umberland in 1551, and lost no time in removing his rival from 
his path, Somerset was accused of treason, and though little 
could be proved against him was convicted of felony, and 
beheaded upon Tower Hill (1552). 


8. In 1638 the Scots drew up a Covenant by which they 
ae themselves to resist all innovations in religion, The 

f{arquis of Hamilton was sent by Charles to put an end to the 
dispute, but found it impossible to satisfy the people. Charles 
equipped a fleet to act in the Forth, and assembled an army at 
York ; but the Scottish troops under Leslie seized Edinburgh 
and offered him battle at Dunse Law. Feeling his own weak 
ness Charles eed to the Pacification of Berwick, 1639. He 
utilised the delay by the recall of Strafford from Ireland and 
the summoning of the Short Parliament. The Parliament was 
obdurate ; but Strafford brought over an Irish army to coerce 
Scotland. But the Scots occupied Newcastle, gained the 
battle of Newburn (Aug. 28, 1640), and prepared to advance 
upon York, This war was known as the ‘ Bishops’ War.' 
Finally, the King was forced to conclude a truce at Sein, by 
which the Scottish army promised to abstain from all acts of 
hostility on condition of receiving a weekly payment. Supplies 
were rapidly running short. All methods of obtaining them 
failed; and Charles was forced to summon the Long Parliament 
(Nov. 1640), a step which he would probably have postponed 
indefinitely but for the difficulties with Scotland, It was then 
the Scottish war which precipitated the Great Civil War, 


The death of Strafford in 1641 was followed instantly by the 
great outbreak in Ireland, which burst out first in Ulster, 
Dublin was saved by chance ; but in the country all sorts of 
violence was committed. Some say that 150,000 people were 
massacred. ‘The revolt was a religious one, The rebels were 
‘Confederate Catholics’; and they claimed to be acting by the 
King’s authority. Though the claim was false, yet Charles 
received the news with great coolness. Upon Parliament it 
produced great effect. They drew up the Solemn Remonstrance 
(Nov., 1641) and passed it by a majority of eleven. This was 
followed by the arrest of the Five Members, and was really the 
cause of the outbreak of war. 


9. The members of the Cabal Ministry were Clifford, 
Arlington, Buckingham, Ashley, and Lauderdale. 


The ay fell through its own divisions, The King was 


a Catholic, and was bent on carrying a measure of toleration to 
the Catholics. But his aims were kept carefully concealed from 
all but Clifford and Arlington. ‘The other three were deluded 
by means of propositions for toleration of the Nonconformists, 
The result was the publication in 1672 of the Declaration of 
Indulgence, by which all Recusants and Nonconformists were 
left free to their own mode of public worship. Roman Catholics 
were alone excluded, and in their case the exclusion was only 
nominal. War was declared against Holland. Supplies how- 
ever ran short; and it was necessary to summon a 
The Commons speedily showed their hand, They declared the 
Declaration illegal: and passed the Test Act almost unani- 
mously. Allin the civil and military employment of the State 
were required to swear the oaths of allegiance and supremacy, 
to give a declaration against transubstantiation, and to receive 
sacrament according to the rites of the English Church (1673), 
In consequence of this Act the Duke of York owned himsell a 
Catholic, and resigned his office as Admiral ; ,Clifford resigned 
the biagmeeny me 2 and hundreds of others in the various 
services gave in their resignations. ‘Thus Clifford fell because 
he was a Catholic. Ashley was dismissed because he now saw 
the true meaning of the Declaration of Indulgence, and threw 
himself heart and soul on the side of the supporters of the ‘Test 
Act. It is said he now learned from Arlington the secret of the 
Treaty of Dover. Upon his fall he pressed on the Protestant 
Securities Bill ; and though this Bill was thrown out, it secured 
the dismissal of Buckingham and Arlington. Shortly afters 
wards the King created Sir Thomas Osborne Earl of Danby 
and Lord Treasurer, 


10. It must be remembered that in the time of William there 
was hardly a Foreign Minister in our sense of the term. 
William was not bound by the opinions of his Cabinet; he 
often took action unknown to them or contrary to their wishes, 
But upon the whole he may be said to have conducted his 
foreign business himself. And this fact is illustrated in many 
ways, The prevailing tone of his administration was Dutch, 
not English, It was directed to the exclusion of France from 
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the Netherlands. ‘Thus it was William who formed the Grand 
Alliance against Louis XIV., and who finally made the Peace 
of R swick. Where the foreign policy of William was not 
Dutch, it was personal. A great deal of his energy was 
directed in forcing Louis to acknowledge his claim to the 
throne; a claim which some of his own ministers secretly 
opposed, . The whole country was in favour of the Will of the 
King of Spain as opposed to the Treaty of Ryswick; it was 
William who declared war and succeeded in passing the Act of 
Settlement. In fact the foreign policy of William was distasteful 
to the majority of the country; and yet he succeeded not only 
in carrying it through, but in making it permanent. 


11. Bishop Burnet was preacher at the Rolls Chapel, and 
distinguished himself by his sermons, He was a Whig of 
considerable influence, and was accordingly disliked by James 
Il. He left England in 1686, and was retewed by William and 
became a kind of domestic chaplain to Mary. Upon William’s 
accession he was made Bishop of Salisbury and preached the 
Coronation Sermon, He remained in favour during William’s 
life, and was largely instrumental in bringing about a better 
feeling between the church and the Dissenters. He was a 
voluminous writer, and author of the History of His Own 
Times, the History of the Reformation, and the Life of Hale. 


Sir William Temple was a politician and a dependant of 
Arlington’s. He was British resident at Brussels, and was 
commissioned by Arlington in 1668 to carry out the Great 
Triple Alliance between England, Holland, and Sweden. 
After this he retired into private life, but in 1679, upon the fall 
of Danby, he was recalled, and endeavoured to form a great 
council of government, consisting of thirty rich noblemen. The 
»lan however fell through, and Temple again retired, spending 
bis days at Moor Park in the society of writers like the 
opponents of Bentley. He died in 1699. 


John Locke was born in 1632. In 1669 he drew up the 
Constitution of the new Colony of Carolina. He was a kind of 
mixed tutor and doctor to the Ashley family, and was the 
confidant of many of Shaftesbury’s plans; and was probably 
implicated in the conspiracy to set Monmouth upon the throne. 
After the death of Shaftesbury he was expelled from Christ 
Church, and thought it better to leave England and live in 
Holland. There he wrote the Essay on the Human Under- 
standing. In 1685 he refused to take part in Monmouth’s 
expedition, but in 1689 he returned with Mary to England. 
Afterwards he took very little part in politics, refusing the post 
of Ambassador to Frederick I. of Brandenburg. But it is hard 
to overestimate the importance of his writings in the passing of 
the Toleration Act (1689); and he served as Commissioner of 
Appeals from 1689 to 1700. He died in 1704. 

Algernon Sidney was a Republican upon principle, who in 
early life had some inclination to the Independents; but 
apparently became a sceptic in later years. In order to 
compass his ends he entered into negotiations with Louis XIV. 
and received money from him. His intimacy with Lord Russell 
brought him into suspicion of complicity in the plot for placing 
Monmouth upon the throne. There was no legal evidence 
against him ; but he was executed along with Russell (1683). 

Anthony Ashley Cooper was born in 1622, and at first was 
the ‘ loudest bagpipe of the squeaking train’ of Independents, 
and served in Cromwell’s council. After the Restoration he was 
made Lord Ashley, and upon Clarendon’s fall in 1667 became 
a member of the Cabal. He became Chancellor and Ear] of 
Shaftesbury ; but in 1673, after the Test Act, became the most 
violent opponent of the Court. He again took office in 1679 as 
a member of Temple's Council; but on its failure he pressed 
forward the Exclusion Bill (1680). ‘The Bill was rejected by the 
Lords, Shaftesbury was accused of treason, but the grand jury 
threw out the bill. In 1682 he took part in Monmouth’s plot ; 
and on its discovery fled to Holland, where he died in 1683. 

Schomberg was created a Duke by William, whom he attended 
from Holland in 1688. He was sent as general to Ireland in 
1689, and was content for a while to entrench himself at 
Dundalk. Afterwards, however, he took Carrickfergus. He 
united his troops with those of William at the Boyne, but was 
killed at the battle while heading a charge of cavalry (1690). 

Sarsfield was present at the battle of Sedgemoor (1685). 
He had more influence than any other Irishman in Ireland. 
He distinguished himself by successes in Connaught (1689) and 
defended Limerick for many weeks until William was forced to 
raise the siege. He commanded the reserve at the battle of 
Aughrim (1691), and finally left Ireland for France. He 
distinguished himself at Steinkirk (1692), but was killed at 
Landen (1693). 





Geography. 
12, The provinces of Ireland are :— 


(1) Ulster: chief towns, Belfast, 200,000, Londonderry, 
28,000, Newry, 10,000, 


(2) Leinster: chief towns, Dublin, 315,000, Dundalk, 
10,000, Kilkenny, 15,000, Wexford, 12,000, 
Drogheda, 15,000. 


(3) Munster: Cork, 86,000, Clonmel, 11,000, Tralee, 
10,000, Waterford, 20,000, Limerick, 56,000. 


(4) Connaught: Galway, 15,000, Sligo, 10,000. 


13. There are fourteen great coalfields, of which the most 
valuable are those in Northumberland and Durham, especially 
Newcastle and Shields; Cumberland; South Lancashire,especially 
Wigan; South Wales, about Swansea, Merthyr Tydvil, and 
Tredegar ; Staffordshire, about Dudley, and also about the 
Potteries ; Shropshire, about Madeley and Bridgenorth ; North 
Wales, especially about Ruabon; Anglesea, near Beaumaris ; 
Forest of Dean, about Chepstow. 


The development of most of these is due to one or other of 
two causes ; (1) the proximity of iron or other mines, as in the 
case of Stafford and South Wales; (2) the easy means of 
conveyance, especially by sea, as at Shields and Newcastle. 
The central position of Birmingham, which stands about half- 
way between London and Liverpool, accounts largely for the 
success of the Midland fields. 


Zron is found more or less abundantly in nearly all the coal- 
fields, The smelting of iron is carried on at Furness, 
Wolverhampton, Coventry, Dudley, Walsall, the South Wales 
district, the parts near Newcastle, Rotherham, and Middlesboro’. 
fronware is manufactured in Birmingham, Sheffield, and 
Newcastle. 


The Cotto industry is most successful in all the large towns 
of Lancashire, and also in ge and Macclesfield in Cheshire, 
Less important are Glossop in Derbyshire and Nottingham. 


The circumstance that tends most to its development is the fact 
that Lancashire is the county best situated with regard to 
America, Liverpool, the best port in England, is but thirty 
miles from Manchester. 


14. (Any good map will be sufficient to answer this question.) 


15. England, Scotland, and Ireland, have together a coast- 
line of about 7,000 miles, in an area of about 120,000 square 
miles ; a proportion of about 1 in 20. 


France has a coast line of about 1200 miles, in an area of 
204,000 square miles, a proportion of about 1 in 170. 


Germany has an area of 209,000 square miles, and a coast 
line of about 1000 miles ; a proportion of about 1 in 200. 


Thus the British Islands have more than eight times the 
relative amount of sea-board that France has, and more than 
ten times that of Germany. 


16. British Colonial enterprise has chiefly spent itself, during 
the present century, in Australia and the Cape. 


(1) Australia. Victoria, Queensland, West Australia, and 
South Australia have all become important colonies 
during the last fifty years: partly in consequence of 
the discovery of gold fields. New Zealand is mainly 
agricultural, and has been important since 1840. 


(2) In the Cape, Natal, since its cession in 1843, has been 
a rapidly increasing colony; and the acquisition of 
Griqualand, Caffraria, and Basutoland, all since 1865, 
has increased the prosperity of the Colony. 


Smaller seats of colonial enterprise are about Sierra Leone, 
Hong Kong, and British North America. 


17. (Any good map will be sufficient to illustrate this question. ) 
The following is a list of the principal islands :— 


Gibraltar, belonging to England; the Balearic Islands 
(Majorca, Minorca, Iviga, and Formentera) to Spain ; Corsica, 
to France ; Sardinia, Sicily, and the Lipari Islands, to Italy ; 
Veglia and Cherso, to Austria: Malta and Gozo, to England ; 
the Ionian Islands (Corfu, Cephalonia, Zante, &c.) and Cerigo, 
to Greece; the Cyclades, to Greece; Candia, Rhodes, and 
large part of the Archipelago, to Turkey ; Cyprus, to England, 
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THE RAIN. 


Allegretto. 
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1. I am com-ing, I am com-ing,Don’tyou hear my mer-ry splash? I am coming, I am 


2. Here I am, the ti - ny streamlet, Dash-ing, splashing down the hill! There I aid the flow-ing 
3. Hill and val-ley, mount and meadow, Thirs-ty fields and fad-ing flow’rs, Give, once more,a joy-ous 
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com-ing With a joy-ous whirland dash! Now the sky its beau-ty veil-ing Frownsup-on me in dis 
wa-ters Which con-trol the migh-ty mill; Glad-ly I must be per-form-ing All my du-ties great and 
greet-ing To my soft and ge-nialshow’rs; I am com-ing, I am com-ing, Pat- ter, pat-ter on the 
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small, Greet-ing all withsmiles of plea-sure; Bid me _ wel-come, one and all! 
pane, I am com-ing, I am com-ing! Hear the sweet re-fresh-ing rain! 


Splash! splash! 


4 
dain, But the thirs-ty earth says “ Welcome, Wel-come sweet re -fresh-ing rain!” 
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Hotes of a Besson on Movements of Air. 


BY JOS. H. COWHAM, F.G.S., 
Lecturer on School Method: Westminster Training College. 





PART I.—PREPARATORY. 


INFORMATION 
ARRANGED UNDER HEADINGS. 





TEACHING HINTS, 
DIAGRAMS, &c. 


1. Put a lighted candle or taper against a window when 


A. Simple Experiences of Air Movement. 


opened, or against the bottom of a closed door: Allow the class 


to state in complete sentences exactly what they observe, ¢.¢., 

‘ ‘ , . * When the candle is held against the open window it is blown 

1. If a window be opened in a room in which out’: Why? ‘The candle is blown out by the rush of air 
a fire or lamp is burning there is an through the window into the room.’ 


immediate rush of outer air through the 2. 
open window into the room, causing a 


draught. 


2. When the fire is lighted in the neck of a fire 
balloon the balloon expands and becomes 
filled with heated air. As a result the 
outer air presses beneath it and lifts the 
balloon upwards. 


3. Similarly when a fire is lighted in a grate the 
cooler air in the room forces the hot air 
above and around the fire, up the chimney. 


B. The whole of these Air Movements are 
apparently caused by differences of z 
temperature, the cold air in each case F 
moves towards the warm air and dis- ten 
places it. 





—A Fire Balloon. 








At A, a sponge saturated with spirit isignited. B, the arrows 
indicate the movement of the air in lifting up the balloon. 

3. With a candle or taper allow the class to show and state 
the direction of the air currents round a fire in an open grate. 


c a does the cool air displace the air 
which has been heated. 


1. Air when cool occupies less space than the 
same mass of air when heated. , 

Fig. 

2. As a result, heated air is less heavy than an 
equal volume of cold air, #.¢., heated air 
has a less specific gravity than cold air. 


3. The cool air then, which in all the simple 
experiments above was found to displace 
the warm air, was heavier than the warm air 
it displaced. 





D. Hence we infer :— 


2. A glass vessel filled with air. 
At A in the bent tube is some 
coloured water. Immediately ihe 
hand, or any other warm object, 
touches the glass vessel the 
coloured water rises to B. As 
soon as the hand is removed the 
air within cools and occupies the 
same volume as at fitst and the 
coloured water“ shows this by 
returning to A, 


Thus it may be shown that when cooled the glass vessel 


and tube up to C contain a heavier amount of air thah the 


That the cool air displaced the warm air 
because the cool air was heavier than the 
warm air it displaced. 


same volume when warmed, because some of the air 
rises when warmed into the tube C; and that which remains 
cannot be so heavy as when the whole was contained in the 
vessel and the tnbe below C. 
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Test of the truth of this inference. 


If we take an air pump and remove a portion 
of the air from within a glass receiver the 
air within will be lighter than an equal 
bulk of air without, although the tem- 
perature in each case is the same. 


Now if we open a passage from the outside 
into the receiver there will instantly be a 
rush of the heavier outside air into the 
glass receiver. 





1 Fig. 3 is the receiver of an air pump. . aed exhausting it of 
$ ° P : some air, if the tap at A be unscrewed the rush of air through 
; E. This experiment shows that Air Move- 4 and B will be distinctly heard. . 

; ment is the immediate result of differ- After each experiment the class must be allowed to state what 


ence of air weight and not difference of they have observed, and time be given them to infer if possible 
air temperature. such general truths as E, and B. 


Terms: Instead of using the terms heavy An exercise in the use of these terms might be obtained 
and light as applied to air we may use if the class were encouraged to substitute them one for the other 


the terms dense and rare. on 


In future lessons we shall also use the term u(t), Warm ari rarer is of _ specific gravity, is lighter 
air pressure in the sense that dense air 


exerts greater pressure than air which is (2) Cool air is denser, is of higher specific gravity and is 
rare, heavier than an equal volume of warm air. 








Animal Physiology. 


BY ARTHUR NEWSHOLME, M.D., AND C.S.S. (LOND.) 
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RESPIRATION (continued ), 

The two functions of respiration and | being no longer supplied with fresh blood, lose their 
essel mm ot circulation are most intimately associated | contractile power, and respiration ceases. 
, = on Cisculation and mutually dependent. The stoppage | The influence of normal respiration on the circula- 
ains of respiration is speedily followed by | tion of blood is very great. Between successive res- 
a the cardiac failure; and if circulation fails, the muscles | pirations the organs in the interior of the chest are 
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subject to an atmospheric pressure of about 15 Ibs. to 
the square inch. During inspiration the air entering the 
lungs has part of its pressure exhausted in overcoming 
the elasticity of the pulmonary tissue. ‘Thus the heart 
and great blood vessels near it are subjected to a less 
pressure than are other parts of the vascular system 
outside the thorax, as for instance the great veins 
entering the neck from the arms and head. Con- 
sequently the flow of blood from the latter veins into 
the vene cave and right auricle of the heart is 
increased and helped. The additional quantity of 
blood entering the right ventricle causes a stronger 
contraction of its walls, and thus more blood is driven 
through the lungs and thence into the left side of the 
heart. From the left side of the heart the increased 
blood enters the aorta and general systemic arterial 
system, and the arterial tension is consequently 
increased. 

During expiration a converse result occurs. The 
blood is not helped in its entrance into the venze 
cave and right auricle, and consequently arterial 
pressure is diminished. 

The influence of respiration on the arteries will 
manifestly be different to that on the veins. The 
atmospheric pressure on the arch of the aorta being 
diminished during inspiration, it tends to expand and 
thus the arterial pressure is diminished. During 
expiration the opposite effect is produced. 

l’rom the above, it will be evident that the effects 
of the respiratory movements on arteries and veins are 
antagonistic. ‘The effect on the thin walled veins is 
however much greater than on the arteries, and the 
net result of the respiratory movements on circulation 
is that just described for the venous system, 

The changes of blood pressure during respiration 
are found not to correspond in time with the respiratory 
movements, and it must be inferred that in addition to 
the mechanical conditions previously described, other 
factors are involved, And in animals in which normal 
respiration is paralysed by curari, and artificial respira- 
tion substituted for the natural (changes of blood 
pressure by mechanical means being thus obviated), 
similar undulations of blood pressure occur. To 
explain this we must suppose that there is a rhythmic 
stimulation both of the cardio-inhibitory and of the 
vaso-motor centres in the medulla, along with the 
stimulation of the respiratory centre itself. 

When an animal is suffocated, by any 
Asphyxia. mechanical obstruction, or by breathing air 
in a confined space, the respiratory move- 
ments become deeper and more frequent. ‘The phe- 
nomena of dyspnoea (difficult breathing) first occur, 
and quickly become exaggerated. The powerful ex- 
piratory efforts are followed by convulsions, caused by 
the venous blood stimulating excessively the respiratory 
centre in the medulla, The convulsions are followed 
by a period of unconsciousness and comparative rest, 
interrupted at long intervals by deep inspirations, and 
followed by death, 

rhe duration of life after complete stop- 
page of respiration probably never exceeds 
from three to five minutes, unless there is 
co-existent syncope or failure of the heart's 
In the latter case hope of recovery may be 
entertained after a longer abeyance of respiration (as 
in drowning). Newly-born and young animals can 
bear deprivation of pure ar much longer than adults ; 


Duration 
Asphy sia. 


action 





and animals which have been gradually subjected to 
impure air tolerate it in a condition which would 
poison a similar animal freshly subjected to the 
impure air, 

In breathing in a confined space, the 
distress and fatal results produced are 
rather due to the presence of animal ema- 
nations than to the excess of carbonic acid. 
When a small room is occupied for a few hours, head- 
ache, languor, drowsiness, and yawning result. Yawn- 
ing is really an involuntary effort to obtain more and 
purer air. When the exposure to foul air occurs day 
after day a general lowering of bodily and mental 
vigour occurs. The thorough oxidation of the tissues 
is interfered with, and thus an anemic condition: is 
produced. A tendency to frequent ‘colds in the 
head’ and bronchial catarrh is a common result of 
living in a vitiated atmosphere. Dogs in ill-ventilated 
kennels and monkeys under similar conditions de- 
velope Phthisis (Consumption). The experience of 
army. barracks has abundantly proved that Phthisis 
abounds when overcrowding is the rule, and diminishes 
in a marvellous manner when the overcrowding has 
been remedied. In very overcrowded conditions 
Typhus Fever is apt to arise, 


Effects of 
re-breathed 
air, 


In the dyspnoeal and convulsive stages of 
complete asphyxia the heart’s action is in- 
creased, and blood-pressure rises rapidly. 
In the last stage of exhaustion it falls 
rapidly and becomes zi/ at the time of death. The 
cavities of the heart and the large veins become 
gorged with blood, and are found in this condition 
after death. 


These results are explained by the stimulating effect 
of the venous blood on the vaso-motor centre leading 
to a general constriction of all the small arteries of 
the body. This constriction increases the work of the 
heart in driving the blood towards the periphery. At 
the same time, the violent respiratory movements 
favour the flow of venous blood towards the heart, and 
consequently the heart becomes more and more dis- 
tended. The distension of the heart-cavities, which 
at first stimulates the heart to more forcible contrac- 
tions, becomes injurious by its excess; and the venous 
blood exhausts the muscular tissue of the heart by 
malnutrition ; consequently, the cardiac beats become 
slower and feebler, and then the arterial pressure 
diminishes, till finally the heart ceases its futile 
attempts at circulation of blood, 


The circu- 
lation in 
Asphyxia. 


Like all other functions the due perform- 

Nervous ance of which is necessary to life, respira- 
mechanism tion js an involuntary act. It is true that 
somplention. all the muscles concerned in respiration 

(diaphragm, intercostal muscles, &c.), are 
under the control of the will, and we can at will 
hasten or retard respiration. But if we voluntarily 
make frequent and hasty inspirations, in the subse- 
quent period of inattention to respiration, the number 
of respirations will be correspondingly decreased ; and 
similarly if we attempt to restrain all respiratory 
movements, the instinctive impulse to breathe speedily 
overcomes the suicidal effort. 

The number of muscles b t into play in a 
single inspiration is very great, and these are supphed 
by very many distinct nerves; and yet all act harmo 
niously both as to time and to amount of contraction. 
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If the spinal cord is severed in the neck of a frog, the 
intercostal muscles cease to act; if it is divided a 
little higher up (implicating the phrenic nerve) the 
diaphragm ceases to act; while the nostrils continue 
to dilate and the glottis to open with each inspiration, 
If the facial nerve is divided the nostrils cease their 
movements, and if the recurrent laryngeal nerve 
(from the vagus) is divided the laryngeal opening 
remains closed. After removal of the frog’s brain 
above the medulla, respiration still continues, while 
we have seen that division of the parts of the spinal 
cord connected with special nerves only causes ces- 
sation of the movements of the corresponding muscles, 


Injury of one particular part of the medulla oblon- 
gata causes instant cessation of breathing. This 
point is the respiratory centre, also sometimes called 
the vital knot, because the inhibitory cardiac centre is 
close to it, and is generally affected at the same time. 


The two vagus or pneumogastric nerves arise from 
this part of the medulla. These two nerves have 
important distributions in both lungs, and it might be 
expected that the respiratory centre is stimulated (by 
reflex action) to set agoing the respiratory move- 
ments by impulses travelling up the vagi from the 
lungs. That this is not the case is proved by the 
fact that respiration continues in a modified form 
when both vagi are divided. Each respiration 
becomes slower and greater intervals occur, but at the 
same time each respiration becomes fuller and deeper, 
so as to compensate for the diminished frequency. It is 
evident then that the stimuli travelling up the vagi are 
not the active cause of the respiratory movements. 
Similarly it has been seen that respiration continues 
after destruction of the brain above the medulla, and 
facial and laryngeal respiration continue after section 
of the cervical spinal cord. It follows therefore that 
the stimuli producing respiration start in the medulla 
itself; they are automatic, and not reflex. 

The one thing which affects the respiratory centre 
above all others is the condition of the blood; the 
more venous the blood, the greater the respiratory 
activity, and the more rapid and complete are the 
respiratory movements. On the other hand if respi- 
ration is voluntarily rapidly repeated, a condition the 
converse of asphyxia is produced; consequently the 
respiratory centre is not stimulated, and a temporary 
cessation or diminution of respiration occurs. 


(To be continued.) 


——7—— 
The Elements of Mental and Moral Science 
as applied to Teaching. 


BY J. ADAMS, M.A, 
Lecturer of School Method at the Aberdeen Free Church Training 
Cc ollege. 


[These articles are specially written to meet the requirements of 
candidates who are reading for the certificate examination. ] 


1X. Fereuinos, Desire anp Witt. 


Feetine is often used in a vague way for sensation. 
Thus Hood says: ‘A blind man is a man of much 
feeling.’ The second meaning which gives point to 
the pun includes what we usually call our higher 











feelings, or those mental states which follow every act 
of knowledge. These are of two main kinds (a) those 
which deal with the mental states in their relation to 
the beautiful, and (8) those which arise in connection 
with the moral aspects of action. The science which 
deals with the former is called Aésthetics, and comes 
to some extent within the sphere of the teacher, Each 
child has what may be called an wsthetic conscience. 
He knows what things he considers beautiful, and for 
him these things @7e the beautiful. But as in morals 
so in esthetics, the teacher must seek to develop the 
highest available conscience. The two cases are alike 
also in the abundance of the best materials to work 
upon. The highest standard of taste as of morality 
may be attained by the use of the most commonplace 
means. We cannot, indeed, train casuists or art- 
critics at our elementary schools, but we may by a 
few simple lessons give our children a bias towards 
the good ; and by means of a few common :flowers, 
shells, and stones, along with some coloured rags and 
paper, instil into their minds the foundation of all 
art-criticism—the love of the beautiful. We must 
take the permanent fittings of the schoolroom as we 
find them, but a teacher with a well-trained taste may 
transform even ugliness into something pleasing. No 
very definite rules can be laid down in this connec- 
tion. The subjects best suited for wsthetic training 
are drawing, writing, and singing—in the younger 
classes all the sense-training exercises may be modified 
to this end; and finally all the maps, charts, reading 
books, and other school apparatus should be selected, 
other things being equal, on their artistic merits. 


The feelings in their relation to morals have still the 
beautiful for their object. All virtuous actions from 
their fitness and proportion are beautiful, and there- 
fore the trained mind delights in them. The main 
value of such feelings is their power of exciting desire. 
The soul filled with the ‘ beauty of holiness’ is seized 
with the desire of purity—the ‘ exceeding sinfulness 
of sin’ impels the mind which perceives to avoid it. 
Desire is thus of two kinds, positive and negative ; 
the former aiming at the possession of its object, the 
latter at avoiding it. Desire is the moving principle 
of all society; it is a sort of moral gravitation. With- 
out it progress would be impossible; the end of all 
things is fitly described as the time when ‘desire 
shall fail.’ Certain desires are general—the desire of 
life, and of power—and do not depend upon previous 
feeling. Most desires, however, follow feeling. We 
perceive something; there arises a pleasant feeling ; 
we wish this feeling to continue, that is, we desire. In 
the same way had the feeling been unpleasant we 
should still have desired ; we should have desired the 
removal of the unpleasant object. Desire cannot be 
developed by training, since it is a blind impulse 
driving to action; but since it is the reflex of feeling 
we can regulate it by regulating the feelings. Wecan 
avoid objects which give rise to feelings leading to 
dangerous desires. We thus check desire at its 
source; but we may also regulate it after it has 
arisen. It is a blind impulse in a definite direction, 
but not an irresistible impulse. We can in most cases 
decide either to follow or not to follow it, 


The power of thus choosing between two possible 
lines of action is called the will. This power is always 
being exercised, for we are always doing something 
when we might be doing something else, Take the 
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subject to an atmospheric pressure of about 15 Ibs. to 
the square inch. During inspiration the air entering the 
lungs has part of its pressure exhausted in overcoming 
the elasticity of the pulmonary tissue, Thus the heart 
and great blood vessels near it are subjected to a less 
pressure than are other parts.of the vascular system 
outside the thorax, as for instance the great veins 
entering the neck from the arms and head. Con- 
sequently the flow of blood from the latter veins into 
the vene cave and right auricle of the heart is 
increased and helped. The additional quantity of 
blood entering the right ventricle causes a stronger 
contraction of its walls, and thus more blood is driven 
through the lungs and thence into the left side of the 
heart. From the left side of the heart the increased 
blood enters the aorta and general systemic arterial 
system, and the arterial tension is consequently 
increased. 

During expiration a converse result occurs. The 
blood is not helped in its entrance into the vene 
cave and right auricle, and consequently arterial 
pressure is diminished. 

The influence of respiration on the arteries will 
manifestly be different to that on the veins. The 
atmospheric pressure on the arch of the aorta being 
diminished during inspiration, it tends to expand and 
thus the arterial pressure is diminished. During 
expiration the opposite effect is produced. 

From the above, it will be evident that the effects 
of the respiratory movements on arteries and veins are 
antagonistic. ‘The effect on the thin walled veins is 
however much greater than on the arteries, and the 
net result of the respiratory movements on circulation 
is that just described for the venous system, 

The changes of blood pressure during respiration 
are found not to correspond in time with the respiratory 
movements, and it must be inferred that in addition to 
the mechanical conditions previously described, other 
factors are involved. And in animals in which normal 
respiration is paralysed by curari, and artificial respira- 
tion substituted for the natural (changes of blood 
pressure by mechanical means being thus obviated), 
similar undulations of blood pressure occur. To 
explain this we must suppose that there is a rhythmic 
stimulation both of the cardio-inhibitory and of the 
vaso-motor centres in the medulla, along with the 
stimulation of the respiratory centre itself. 

When an animal is suffocated, by any 
Asphyxia. mechanical obstruction, or by breathing air 
in a confined space, the respiratory move- 
ments become deeper and more frequent. The phe- 
nomena of dyspneea (difficult breathing) first occur, 
and quickly become exaggerated. The powerful ex- 
piratory efforts are followed by convulsions, caused by 
the venous blood stimulating excessively the respiratory 
centre in the medulla. The convulsions are followed 
by a period of unconsciousness and comparative rest, 
interrupted at long intervals by deep inspirations, and 
followed by death. 

The duration of life after complete stop- 
- page of respiration probably never exceeds 
‘Asphyxia, rom three to five minutes, unless there is 

co-existent syncope or failure of the heart’s 
action. In the latter case hope of recovery may be 
entertained after a longer abeyance of respiration (as 
in drowning). Newly-born and young animals can 
bear deprivation of pure air much longer than adults ; 


Duration 





and animals which have been gradually subjected to 
impure air tolerate it in a condition which would 
poison a similar animal freshly subjected to the 
impure air, 


In breathing in a confined space, the 
Effects of distress and fatal results produced are 
re-breathed ; 
air, | tather due to the presence of animal ema- 
nations than to the excess of carbonic acid, 
When a small room is occupied for a few hours, head- 
ache, languor, drowsiness, and yawning result. Yawn- 
ing is really an involuntary effort to obtain more and 
purer air. When the exposire to foul air occurs day 
after day a general lowering of bodily and mental 
vigour occurs. The thorough oxidation of the tissues 
is interfered with, and thus an anemic condition is 
produced. A tendency to frequent ‘colds in the 
head’ and bronchial catarrh is a common result of 
living in a vitiated atmosphere. Dogs in ill-ventilated 
kennels and monkeys under similar conditions de- 
velope Phthisis (Consumption). The experience of 
army barracks has abundantly proved that Phthisis 
abounds when overcrowding is the rule, and diminishes 
in a marvellous manner when the overcrowding has 
been remedied. In very overcrowded conditions 
Typhus Fever is apt to arise. 


In the dyspneeal and convulsive stages of 
complete asphyxia the heart’s action is in- 
creased, and blood-pressure rises rapidly. 
In the last stage of exhaustion it falls 
rapidly and becomes w/ at the time of death. The 
cavities of the heart and the large veins become 
gorged with blood, and are found in this condition 
after death. 


These results are explained by the stimulating effect 
of the venous blood on the vaso-motor centre leading 
to a general constriction of all the small arteries of 
the body. This constriction increases the work of the 
heart in driving the blood towards the periphery. At 
the same time, the violent respiratory movements 
favour the flow of venous blood towards the heart, and 
consequently the heart becomes more and more dis- 
tended. The distension of the heart-cavities, which 
at first stimulates the heart to more forcible contrac- 
tions, becomes injurious by its excess ; and the venous 
blood exhausts the muscular tissue of the heart by 
malnutrition ; consequently, the cardiac beats become 
slower and feebler, and then the arterial pressure 
diminishes, till finally the heart ceases its futile 
attempts at circulation of blood. 


The circu- 
lation in 
Asphyxia. 


Like all other functions the due perform- 
Nervous ance of which is necessary to life, respira- 
mechanism tion js an involuntary act. It is true that 
senplention. all the muscles concerned in respiration 
(diaphragm, intercostal muscles, &c.), are 
under the control of the will, and we can at will 
hasten or retard respiration. But if we voluntarily 
make frequent and hasty inspirations, in the subse- 
quent period of inattention to respiration, the number 
of respirations will be correspondingly decreased ; and 
similarly if we attempt to restrain all respiratory 
movements, the instinctive impulse to breathe speedily 
overcomes the suicidal effort. 


The number of muscles brought into play in a 
single inspiration is very great, and these are supplied 
by very many distinct nerves; and yet all act harmo- 
niously both as to time and to amount of contraction. 
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If the spinal cord is severed in the neck of a frog, the 
intercostal muscles cease to act; if it is divided a 
little higher up (implicating the phrenic nerve) the 
diaphragm ceases to act; while the nostrils continue 
to dilate and the glottis to open with each inspiration. 
If the facial nerve is divided the nostrils cease their 
movements, and if the recurrent laryngeal nerve 
(from the vagus) is divided the laryngeal opening 
remains closed. After removal of the frog’s brain 
above the medulla, respiration still continues, while 
we have seen that division of the parts of the spinal 
cord connected with special nerves only causes ces- 
sation of the movements of the corresponding muscles, 


Injury of one particular part of the medulla oblon- 
gata causes instant cessation of breathing. ‘This 
point is the respiratory centre, also sometimes called 
the vital knot, because the inhibitory cardiac centre is 
close to it, and is generally affected at the same time. 

The two vagus or pneumogastric nerves arise from 
this part of the medulla. These two nerves have 
important distributions in both lungs, and it might be 
expected that the respiratory centre is stimulated (by 
reflex action) to set agoing the respiratory move- 
ments by impulses travelling up the vagi from the 
lungs. That this is not the case is proved by the 
fact that respiration continues in a modified form 
when both vagi are divided. Each respiration 
becomes slower and greater intervals occur, but at the 
same time each respiration becomes fuller and deeper, 
so as to compensate for the diminished frequency. It is 
evident then that the stimuli travelling up the vagi are 
not the active cause of the respiratory movements. 
Similarly it has been seen that respiration continues 
after destruction of the brain above the medulla, and 
facial and laryngeal respiration continue after section 
of the cervical spinal cord. It follows therefore that 
the stimuli producing respiration start in the medulla 
itself; they are automatic, and not reflex. 

The one thing which affects the respiratory centre 
above all others is the condition of the blood; the 
more venous the blood, the greater the respiratory 
activity, and the more rapid and complete are the 
respiratory movements. On the other hand if respi- 
ration is voluntarily rapidly repeated, a condition the 
converse of asphyxia is produced; consequently the 
respiratory centre is not stimulated, and a temporary 
cessation or diminution of respiration occurs. 


(To be continued.) 
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The Elements of Mental and Moral Science 


as applied to Teaching. 
BY J. ADAMS, M.A. 
Lecturer of School Method at the Aberdeen Free Church Training 
Ce lle, an 


[These articles are specially written to meet the requirements of 
candidates who are reading for the certificate examination. ] 


IX. FEELINGS, DESIRE AND WILL, 


FEELING is often used in a vague way for sensation. 
Thus Hood says: ‘A blind man is a man of much 
feeling.’ The second meaning which gives point to 
the pun includes what we usually call our higher 





feelings, or those mental states which follow every act 
of knowledge. These are of two main kinds (a) those 
which deal with the mental states in their relation to 
the beautiful, and (3) those which arise in connection 
with the moral aspects of action. The science which 
deals with the former is called Aésthetics, and comes 
to some extent within the sphere of the teacher. Each 
child has what may be called an zsthetic conscience. 
He knows what things he considers beautiful, and for 
him these things ave the beautiful. But as in morals 
so in zsthetics, the teacher must seek to develop the 
highest available conscience. The two cases are alike 
also in the abundance of the best materials to work 
upon. The highest standard of taste as of morality 
may be attained by the use of the most commonplace 
means. We cannot, indeed, train casuists or art- 
critics at our elementary schools, but we may by a 
few simple lessons give our children a bias towards 
the good ; and by means of a few common flowers, 
shells, and stones, along with some coloured rags and 
paper, instil into their minds the foundation of all 
art-criticism—the love of the beautiful. We must 
take the permanent fittings of the schoolroom as we 
find them, but a teacher with a well-trained taste may 
transform even ugliness into something pleasing. No 
very definite rules can be laid down in this connec- 
tion. The subjects best suited for zsthetic training 
are drawing, writing, and singing—in the younger 
classes all the sense-training exercises may be modified 
to this end; and finally all the maps, charts, reading 
books, and other school apparatus should be selected, 
other things being equal, on their artistic merits. 


The feelings in their relation to morals have still the 
beautiful for their object. All virtuous actions from 
their fitness and proportion are beautiful, and there- 
fore the trained mind delights in them. The main 
value of such feelings is their power of exciting desire. 
The soul filled with the ‘ beauty of holiness’ is seized 
with the desire of purity—the ‘ exceeding sinfulness 
of sin’ impels the mind which perceives to avoid it, 
Desire is thus of two kinds, positive and negative ; 
the former aiming at the possession of its object, the 
latter at avoiding it. Desire is the moving principle 
of all society; it is a sort of moral gravitation, With- 
out it progress would be impossible; the end of all 
things is fitly described as the time when ‘desire 
shall fail.’ Certain desires are general—the desire of 
life, and of power—and do not depend upon previous 
feeling. Most desires, however, follow feeling. We 
perceive something ; there arises a pleasant feeling ; 
we wish this feeling to continue, that is, we desire. In 
the same way had the feeling been unpleasant we 
should still have desired ; we should have desired the 
removal of the unpleasant object. Desire cannot be 
developed by training, since it is a blind impulse 
driving to action; but since it is the reflex of feeling 
we can regulate it by regulating the feelings. Wecan 
avoid objects which give rise to feelings leading to 
dangerous desires. We thus check desire at its 
source; but we may also regulate it after it has 
arisen. It is a blind impulse in a definite direction, 
but not an irresistible impulse. We can in most cases 
decide either to follow or not to follow it. 


The power of thus choosing between two possible 
lines of action is called the will. This power is always 
being exercised, for we are always doing something 
when we might be doing something else. Take the 
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case of a man going along a road, and coming to a 
place where it branches in two directions. He must 
choose one of the two ways. The one may be short 
but dangerous; the other safe and pleasant, but long. 
The man may be in a great hurry. Here we have, 
obviously, reasons for and against each of the two 
courses. Each of these reasons is called a ‘ motive,’ 
which is a force impelling to action in a certain direc- 
tion. Finally, he is said to have ‘made up his mind,’ 
and he chooses one of the two paths. All life is 
made up of such moments of decision. 


In Logic there is a method of dividing a subject 
continuously into oppesing pairs, thus— 
Animal 


Biped 


Not Human 


~~ Not Biped 





Human 
White Not White 


and soon. This is called a dichotomy or a splitting 
into two, and may be used as an illustration of the 
increasing action of our wills, for indeed our whole 
life is a kind of dichotomy. It may seem that it is 
only occasionally that man illustrates the dichotomy 
of life. In merely walking along the road, for example, 
the man does not appear to be choosing between 
alternatives. Yet at every moment he can either stop 
or go on, but he must do one or other. At every 
moment of the time during which he is deliberating 
he is also deciding, for that moment, to stand still. As 
the moment is the unit of time, so may each of these 
decisions be regarded as the unit of our moral life. 
Most of these units are unimportant, and demand no 
moral effort ; they are habitual and below conscious- 
ness. 


At intervals, however, a case arises unlike any 
before, and claims our decision, There may be many 
courses of action open to us, and very many con- 
flicting motives seeking to direct us. Yet our figure 
of the dichotomy is still true. At any moment during 
the struggle we are deciding between only two courses 
of action, When we think of any one course, the ques- 
tion is not, ‘Shall I adopt this, that, or the other?’ 
but only ‘Shall I adopt this or not?’ If we decide 
in the negative the same process must be repeated 
with the other possible courses, and be it observed, 
that the existence of these other possible courses is in 
itself an important element in our deliberation. At 
each decision the motives range themselves anew into 
two groups positive and negative, the former impelling 
to, and the latter deterring from, the proposed line of 
action, It is our business so to train our children that 
they may be able wisely to decide in such cases of 
conflict, 

Our figure of the dichotomy further illustrates the 
importance of the early decisions of the will. In the 
logical division it will be noted that the first few steps 


are those which give character to all which follow, and | 


that the opposition between A and not-A gets less 
marked as we go down in the scale. So with the will: 








its first decisions determine the nature of those which | 


follow, while many of the later decisions have no | 


apparent importance. It is these apparently unim- 
portant decisions, however, which explain what are 
often regarded as instantaneous conversions either to 


| 
1 
| 


good or evil. A long series of unnoticed minor deci- 
sions has produced such a state of mind that the 
sudden outburst of good or evil action is a perfectly 
natural phenomenon. 


Some teachers regard the will as something to be 
stamped out rather than trained. In the language of 
the stable they speak of ‘breaking in’ their boys, 
Their principle in punishment is to whip a boy till he 
cries. This method of training fails to recognise the 
fact that a strong will is in itself a good, though its 
misapplication is the source of much evil. What 
Englishmen condemned as stubbornness in James II. 
they praised as firmness in William III. A stubborn 
boy is not necessarily a bad boy, and by breaking his 
spirit you may make him meaner but certainly not 
better. Forced to act in a certain way, it is no longer 
he that acts, and on the first opportunity he will follow 
his own inclination. We do not on that account 
recommend that children should have their own way. 
They must be always under restraint, but it is the 
teacher’s business to make their wills assent. Moral 
commands and moral instruction must go together. 
A few commands must be obeyed on the ground of 
simple authority, but as a general rule he who cannot 
justify a restriction has no right to place it upon his 
pupils. 

The will, then, must be trained through the reason. 
Every human being acts for what he considers to be 
the best. Everyone wants, in his own way, to make 
the most of life. The thief prefers idleness with oc- 
casional imprisonment to constant work ; the drunkard 
practically says that he prefers to have the headache 
to-morrow rather than go without his drink to-night. 
Their wills are not feeble, but they have acquired a 
habit of deciding in a particularway. The will in the 
beginning follows reason, and if the reason be well- 
directed the will decides against any course which is 
not for the real good of the man. To this end we 
must, in the first place, teach the child his own power 
in the matter of willing. A well trained will can, in 
most cases, force obedience to the motives which 
reason says are the best; but the strongest will in the 
presence of certain of our most vehement passions is 
powerless, It is the duty of everyone to discover 
which passions he is least able to control. This being 
known the will can indirectly govern them by avoiding 
anything which may excite them. The boy, for example, 
who is subject to fits of violent anger should be 
admonished to avoid those games most liable to lead to 
disagreements. 


In the second place our moral teaching must be 
such as to leave no doubt as to which motives ought 
to have sway. So far as possible rewards and punish- 
ments should be made secondary motives. Paley 
takes a very low stand-point when he says ‘ The motive 
of human virtue is everlasting happiness.’ Even 
Horace with his sensual worldly philosophy rises 
higher than this utterance of the Christian thinker. 
We cannot expect to attain it but our ideal should be 
‘to do the right because ’tis right.’ It is true that our 
‘scorn of consequence’ usually arises from the know- 
ledge that the consequence of right-doing is usually 
pleasant. The teacher should always regard right 
action as a matter of course, and never either threaten 
or promise with regard to it. He must punish wrong- 
doing, for by omitting this he would remove a motive, 
however low, to right action. But he must never 
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threaten, as is too often done, awful but impossible 
things. ‘Do not lie, remember Ananias; don’t sleep 
in church, remember Eutychus; don’t call names, 
remember Elisha and the bears.’ But the child finds 
that he does not drop dead after a lie, and that the 
blind man’s dog is a poor substitute for the awful 
bears, and the moral result is positively bad. 

The third principle of will training is—Cultivate 
the habit of deliberation. If the will decides before 
reason has arranged the motives, very probably the 
result will be bad. Deliberation does not mean 
choice of motives, but only gives all motives a fair 
chance. Motives are of various degrees of nearness 
and remoteness quite apart from their natural force, 
and the impulsive child is apt to act upon the first 
motive without waiting on the others. If, on the 
other hand, after careful consideration the will is slow 
to act, time is lost, and the final decision may be after 
all made by caprice. To get rid of the former defect 
we must show upon all occasions the folly of rash 
decisions—how that pennyworth of sweets bought for 
the poor old man in a moment of enthusiastic philan- 
thropy might have been something more substantial. 
The second defect is less common among children 
and has a fair chance of being cured in the ordinary 
work of a smartly conducted class. 

It is sometimes said that the will is not free. With 
the religious side of this question we have no concern, 
But it seems absurd to talk of the freedom of the will, 
and also of the accuracy with which we can guess how 
a man will act under certain circumstances. If we 
can say he will act thus and thus how can he be free? 
But in the first place we can never prophesy with 
absolute certainty how a man will act under given 
circumstances. And that most men act uniformly 
under given circumstances is the natural result of the 
fact that will acts consistently. ‘To be free it is not 
necessary that I should act erratically. Freedom is 
not caprice. The mind acts thus and thus under given 
circumstances because under these circumstances the 
will chooses this line of action as the best. We can 
safely say that a man will choose a glass of water 
rather than a glass of laudanum, yet no one can deny 
that his will is free to choose the poison. This is the 
kernel of the matter. Unless when under the influence 
of an absorbing passion—when the will does not act 
at all—we always have a sense of perfect freedom to 
do or not to do an action. However strong the desire 
we feel that we can, if we choose, resist it. The 
possibility of remorse is a standing proof of the 
freedom of the will. We regret because we know that 
we might have acted otherwise. However uniform 
will-action may be, this feeling of freedom is an 
argument strong enough to prevent any success in the 
attempts to reduce volition to a force absolutely 
conditioned from without. 

(To be continued.) 
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The Royal Commission and the Working 
of the Cducation Acts. 


Tue issue of the First Report of the Royal Commission 
on the working of the Education Acts is the educa- 
tional event of the past month. The Report itself is 
a purely formal document which records no opinions 
and shows no bias on the part of the Commissioners. 
VOL, VI, 





We presume that, having received a large amount of 
evidence, the Commissioners thought it wise to give 
this to the public and thus to indicate the line which 
their inquiry was taking, as well as to satisfy an anxious 
public that the Commission had:not been idle. The 
syllabus of points of inquiry, the various circulars 
which have been addressed to different parts of the 
country, and the minutes of evidence already taken, 
exhibit at once the industry of the Commission and 
the importance of the investigation upon which they 
have entered. 

It is now forty years, save one, since the famous 
minutes of 1847 were issued. During that period 
many changes have taken place in the regulations of 
the Education Department. and also in the Acts of 
Parliament regulating Elementary Education. It was 
therefore appropriate that, after an experience spread- 
ing over so long a period, and in view of the divergent 
views which have for years been expressed respecting 
the results of our educational system, a searching 
inquiry should be made into not only the legislation 
upon which the system is based, but also into the 
administration of the Acts and the Code by the 
Education Department. It was also further imperative 
that the country should be satisfied whether the present 
educational arrangements in elementary schools were 
such as to enable the average English citizen to 
compete intellectually, morally and commercially with 
our American and Continental brethren; and further 
whether the total outcome of the educational legislation 
of the past 40 years has been such as to justify a con- 
tinuance of the present system, and if not in what 
direction and to what extent existing arrangements 
would require modification. The 500 pages of 
evidence now presented to the public will prove very 
interesting reading to those who have taken any share 
in the work of elementary schools during the past few 
years, and from the rapidity with which the copies of 
the report have been brought up, we anticipate that 
the views expressed by the various witnesses will be 
thoughtfully and closely scanned by hundreds through- 
out the country. ‘The composition of the Commission 
is perhaps unique. _ It is, so far as we are able to judge, 
more thoroughly representative than any Commission 
previously appointed, and forms a notable contrast to 
the Duke of Newcastle’s Commission which sat from 
1858 to 1861 and upon whose misleading report was 
based the existing system of Payment by Results. All 
shades of religious opinion are represented on the 
Commission, and able men who have made their mark 
in educational work are there bringing both their 
natural intelligence and their experience to bear upon 
the inquiry. ‘The appointment of Mr. Heller, Secretary 
of the National Union of Elementary Teachers, gives 
us the assurance that the practical side of education 
will not be unrepresented, and we have only to look 
into the pages of evidence appended to the Report to 
show how his presence on the Commission has added 
to the searching character of the enquiry and to the 
efficiency of the investigation. Points which would not 
have occurred to the ordinary Commissioner have 
been appropriately and persistently pressed by him 
upon witnesses, and much valuable information has 
thus been obtained which cannot fail to influence the 
final report of the Commissioners. 

The syllabus of points of inquiry indicates the 
thoroughness with which the Commissioners intend to 
perform their duty. The public will be ill-advised and 
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greatly mistaken if they hurry the decision of the 
Commissioners or are in any way impatient for their 
final deliverance. It is obvious that the large questions 
raised in the inquiry and the multiplicity of points 
brought under the notice of the Commissioners, 
will justify not only considerable time being spent 
in the taking of evidence but also of prolonged 
discussion by the Commissioners before deciding 
upon their recommendations. Looking to the impor- 
tant influence which the report of the Commission is 
bound to exercise it would be nothing short of 
culpable on the part of the Commissioners were they 
to come to hasty conclusions or to make recommen- 
dations upon hurriedly considered statements. We 
therefore have little hope of seeing this inquiry closed 
within the next two years. The evidence already 
adduced is almost entirely of an official character. 
Mr. Cumin, the Secretary of the Department, has with 
more or less accuracy described the history of the 
Education Acts and the working of the law by the 
Education Department. We confess to some disap- 
pointment with Mr. Cumin’s evidence, Of the earlier 
period he could say nothing and wisely did so; of the 
later periods he spoke with hesitation, and it seems to 
us that the only phase in which he was perfectly clear 
and instructive was with respect to the legal interpre- 
tation of the Education Acts. On this point he is 
entitled to a respectful hearing, and we have no doubt 
that his statements respecting the practice of the 
Department in authorizing the provision of school- 
places will be closely scanned by all political and 
denominational bodies. Various Inspectors, including 
the Revs. T, D. Stewart and T. W. Sharpe, and Mr. 
Matthew Arnold, have also given evidence, the general 
tenor of which seems to be in opposition to the 
efficiency of the existing system of Payment by 
Results, though of course these opinions are qualified 
by many reservations. The Secretaries of the British 
and Foreign School Society, the National Society, the 
Roman Catholic Poor Schools Committee, and the 
Wesleyan Education Society, have also been examined, 
as have also the Principals of St. Marks, Battersea, 
Borough Road and Chichester Training Colleges. 
We understand that it is the intention of the Com- 
mission, after the recess, to call a number of elementary 
teachers before taking evidence from the large number 
of miscellaneous witnesses who have tendered their 
services to the Commission. 

We shall have to refer to this subject in a future 
number but in the meantime we commend the report 
and the minutes of evidence to the careful considera- 
tion of every earnest educationist throughout the 
country, 

—— 


VPectures on Shahspere’s ‘Ring Bear,’ 
BY H, MARMADUKE HEWITT, M.A., LL.M., 
Late Assistant-Examiner in the University of London, 





No, VIII.—Act IV., Scenes 1—5, and Scene 6, 
as far as Line 8o. 


WHEN the Fourth Act opens we behold Edgar on the 
heath, to which spot the dramatist will shortly bring 
his unhappy father, Edgar is reflecting on his own 
misfortunes, which now seem so dark that he 
flatters himself they can never be darker. A man in 





such a condition has, he fancies, all to hope for and 
nothing to fear. It may seem ungracious, perhaps, to 
point out that such reasoning is defective, but a man is 
seldom justified, we fear, in believing it impossible 
that misfortune can harm him further simply because 
she has harmed him so much already. Had his mis- 
fortunes extended to the loss of health and capacity, 
as well as of friends and fortune, the victim of bad 
luck could never expect that his prospects would be 
much brighter. However, it can do no harm to 
remain hopeful, and few would care, we fancy— 
except in the case of people who neglect oppor- 
tunity and yet are always hoping, like one of 
Dickens’s characters, for some good thing to ‘turn 
up’—to prove to the unfortunate that hope rests, 
sometimes, on a very insecure foundation. Zo de 
worst stands still in esperance reminds us, a little, of 
Bunyan’s saying— 
* He that is down need fear no fall.’ 


Of course we notice that we have a French word in 
esperance, and most students will see at a glance that 
esperer comes from the Lat. sferare. They should 
notice also how, as Latin words have passed into French, 
st has become es#, how sf has passed into esf, and s¢ 
intoesc. The prefixed ¢ tends to render the pronuncia- 
tion more easy, and thus we get estomac from stomachus, 
espece from species, and esclandre from scandalum. 


On the appearance of his father, now blind and 


helpless, Edgar exclaims— 
*O World! 
But that thy strange mutations make us hate thee 
Life would not yield to age.’ 


The meaning of the last line is ‘ Life would not submit 
with resignation to the flight of years.’ It is the 
changefulness and uncertainty of life, the poet thinks, 
which reconciles us to the prospect of leaving it, 
Thy comforts (line 16) means ‘the efforts thou dost 
make to comfort me.’ Now for another aphorism 
(21, 22):— 
* Our means secure us and our mere defects 
Prove our commodities.’ 


This should be interpreted ‘ Middle states (7.c. mode- 
rate conditions) are our security, and our very 
deficiencies are, sometimes, advantageous.’ If this 
interpretation of our means be the correct one, the poet 
is praising a condition of life which David contem- 
plated when he prayed ‘ give me neither poverty nor 
riches. ‘The next words assert that even a cruel 
deprivation (like the loss of sight) may bring the 
sufferer compensation, since Gloster himself, through 
the loss of his eyes, had become conscious of his elder 
son’s affection. It would add greatly to the clearness 
of the passage, especially as there has been hitherto no 
talk about ‘ moderate conditions’ if we could show that 
our means had the sense of ‘ our misfortunes’; but to 
say that means bears the sense of mean conditions, is 
putting too violent a strain upon language, whereas the 
expressions ‘the mean’ and ‘the golden mean’ are 
familiar enough in the singular, and may possibly 
sanction a similar use of the word mean in the plural. 

An abused father (23) is a father who has been 
deceived. We should now speak of a father whose 
confidence had been abused. ‘The lines 


‘ As flies to wanton boys, are we to the gods ; 
They kill us for their sport, 


are very striking, Plautus (prol. to Captiv.) has a 
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somewhat similar remark. He says: ‘ Dii nos quasi 
pilas homines habent,’ i.e., the gods toss us poor mortals 
about like hand-balls. The lines 
‘ Bad is the trade that must play fool to sorrow, 
Angering itself and him.’ 

are certainly not too easy. The Clarendon Press 
editor tantalises us with a note which leaves us just as 
much in the dark as ever with regard to the meaning. 
May we suggest that Edgar is preparing himself to 
address, as though he were a fool or jester, some remark 
to his afflicted father, but pauses as he recollects that 
his grief will probably cause him to turn a deaf ear 
to a jester’s sallies. 

The speaker, perhaps, reflects that it is a thankless 
occupation to endeavour to amuse a man under the 
influence of grief. The names of the ‘five fiends,’ 
Obidicut, Hobbididence, Mahu, Modo, and Flibberti- 
gibbet, demand a passing notice. Shakspere here 
makes Edgar allude to a recent imposture of some 
Jesuits who had pretended to dispossess of devils certain 
‘chambermaids and waiting women’ in a gentleman’s 
family. It was given out that these were the names of 
the fiends upon whom the reverend fathers had served 
an ejectment. 

An account of this affair was written by a Dr. Harsnet, 
who subsequently became Archbishop of York, and the 
allusion must have been perfectly intelligible to the 
audience before whom King Lear was first represented. 

Superfluous is a word that is not frequently applied 
to persons. Zhe superfluous man (67) is here the man 
who has too much. The expression slaves your ordi- 
nance is really amost obscure one. Zo slave is probably 
the same as ‘to enslave,’ but it is difficult to under- 
stand in what sense a man can enslave an ordinance, 
that is, a law. Johnson thinks that it may mean to 
slight or ridicule, since to enslave another is to treat 
him with indignity. We have referred before to the 
poet’s loose use of prepositions. Looks in (74) would 
now be written Jooks into. There is a precisely similar 
passage in Richard III. (I. 2—261) :— 

* But first I’ll turn yon fellow in his grave.’ 

Old Gloster now engages Edgar to lead him to the 
summit of the cliff at Dover, and promises to reward 
the young man’s services with‘ something rich about 
him.’ This is much the same as if he had said ‘ some- 
thing valuable in my pocket.’ 


Scene 2, 
An inversion of ‘met us 
not.’ Compare line 53. 


Line 2, ot met us 


» 14, Which tie him which compel him to take 
to an answer action against them. 

» 14,15, Our wishes the wishes of which we were 
on the way conscious on the way 
may prove hither may be realised. 
effects 

» 16, Hasten his mus- hurry on his levies, and 


ters and con- 
duct his powers 
18, Give the dis- 
taff into my hus- 


bring hither his forces, 


» 17; Leave woman’s work to my 





band’s hands 
24, Conceive 
32, 3, That nature 
which contemns 
it origin cannot 
be bordered cer- 
tain in itself 


husband (and take his 
duties upon myself). 
take the hint. 
She who disdains filial 
duty, cannot be made 
subject to restraint, 





Sliver and dis- 
branch herself 
Jrom her ma- 
terial sap 

, Lilths savour 
but themselves 


Line 34, 


Ww 
oO 


Milk -livered 
man ! 

5, Fools do those 
villains pity 
who are 
punished ere 
they have done 
their mischief 

» 56, our noiseless 

land 


” 59, 


» 54) 


» 58, A moral fool 


» 60, Proper defor- 
mity 

» 62, Thou Self- 
covered thing 

» 63, Were it my fit- 
mess 

» 68, Your manhood 
mew 

» 74, Opposed'against 
the act 


» 74,5, Bending his 
sword to his 
great master 

MyGloster with 


her 


» 84, 


» 85,6, May all the 
building in my 
fancy pluck 
upon my hate- 


Jul life 


Tear off and separate her- 
self as a branch from 
the sap that supplies it 
with nourishment. 

Vile persons have no taste 
for any but those like 
themselves. 

cowardly creature! 


None but fools pity those 
whose punishment over- 
takes them before the 
accomplishment of their 
evil design. 


our country in which as 
yet are heard no prepa- 
rations for war. 

a moralising fool. 

The deformity by which 
it is distinguished, 
(‘ Proper’ comes from 
Lat. proprius.) 

Those who hast put upon 
thyself a covering which 
nature did not give thee, 
i.e. the semblance of a 
fiend. 

If it were proper and be- 
coming in me. 

keep your manhood in 
check. 

Offered opposition to the 
act. (Perhaps himself 
is understood after 
opposed.) 

directing his sword against 
his great master. 


the fact of Gloster being 
with her. (Goneril means 
Edmund, who was now 
in possession of his 
father’s title and estates.) 

May bring down all this 
creation of my fancy, 
and make my life hateful 
tome. (The subject of 
may pluck is ‘the fact 
of her being a widow, 
and my Gloster being 
with her.’) 


Goneril’s plan was this :—She hoped to poison her 


| sister, to marry Edmund, to murder Albany, and then 


to get possession of the whole kingdom. 


Line 90, Z met him back 
again 


I met him on his way back, 


The verb sliver, to cut off (34) calls for some 


































































explanation. Sliver is both verb and substantive, being 
in the latter case the diminutive of s/ive, a branch or 
twig. This may be traced to the A.-S. slivan (slif, 
slifen) to cleave or slice, a variant of slitan, slat, sliten. 
The participle s#lvered occurs in Macbeth IV.,, i., 28. 
Notice the participle madded (43). Shakspere, it may 
be mentioned, uses the verb mad not madden. Gray, 
too, in his immortal Elegy, has ‘ far from the madding 
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crowd.’ In line 46, spirits appears to have been pro- 
nounced as a monosyllable, something like ‘ spurts.’ 
On the passage (lines 49, 50)— 

Humanity must perforce prey on itself 

Like monsters of the deep. 
there is a note by Dr. Johnson, who says that fishes 
are the only animals that are known to prey on their 
own species. The same idea is found in Act L., Sc. 4, 
line 252 of this play. 

Remorse (73) has here the meaning of ‘ compassion.’ 

Scene 3. 

The King of France being no longer a necessary 
personage in the play, the dramatist gets rid of him 
by imagining that something has occurred at home to 
necessitate his return. 

Line 29, Zet pity not be Let no one believe, after 
believed this, that there exists 
such a thing as pity! 


» 31, And clamour and accompanied her cries 
moistened with tears. 

» 34, One self mate the same husband and 
and mate wife. 

» 42, 4 sovereign an overpowering sense of 


shame so shame so besets him, 
elbows him 

» 44, Foreign casual- the chances of life in 

ties another country. 

»» 51, Some dear cause some important business. 

Trilled (12) means ‘trickled.’ Who, for ‘ which,’ 
in line 17, is due to the personification of ‘ patience’ 
and ‘sorrow.’ The words a detter way (19) have 
caused endless trouble to commentators. Among the 
suggested emendations are ‘a better day’ and ‘a 
wetter May,’ but the difficulty is still considerable. If 
we could know for a certainty that the text was corrupt 
it would be easy to suggest something, as for instance, 
‘an April day,’ that would make sense with the rest of 
the passage. Shakspere tries his hand at word- 
coining, we fancy, in smilets = little smiles (19), and 
also, if we are not mistaken, in remediate (Sc. 4, line 17). 
As for the expression one self mate, the student will 
recollect that se// was at one time an adjective, so that 
this expression is easily seen to mean ‘ one and the same 
pair.’ Bacon wrote ‘the se/f truth,’ and Sir T. More 
‘ self reasons and se/f right,’ in which expressions we 
should now write ‘the same.’ There is a loose use of 
the past tense for the perfect definite in you spoke not 
with her since (35). The sense obviously requires 
* you have not spoken, &c.’ 

Scene 4. 

There has been a good deal of discussion about 
hor-docks (4). Among the variations of text or sug- 
gested emendations are dur-docks, har-locks, and char- 
locks! Most probably Shakspere was no botanist, 
and hor-docks is certainly the reading of the quartos. 

Need we mention that century (6) means a troop of 
one hundred men? The name of its commander, 
centurion, is familiar to everyone. Jn what can man’s 
wisdom (8)? can appears not as an auxiliary, but as a 
principal verb; as in Hamlet, where Shakspere 
writes—‘ Try what repentance can ; what can it not?’ 
Helps, in he that helps him (10) has the meaning of 
‘cures.’ With ¢he which (13) the student may com- 
pare the French Jleguel, laquelle, &c. Aidant and 
remediate (17) can have no other meaning than 
‘helpful and healing.’ The life that wants the means 


to lead it (20) is the life ‘that is destitute of the 
reason which should guide (or direct) it.’ 
Cordelia describe the state of her unhappy father. A 
more obvious rendering, however, is ‘ the life that lacks 
the subsistence that is required to support it. The 
former interpretation assumes that Cordelia is alluding 
to her father’s madness; the latter, that she is speaking 
of his poverty. Our preparation stands in expectation 
of them (22, 3) is equivalent to ‘ our army is expecting 
them.’ Preparation (abstract for concrete) means 
here the thing prepared, #.¢., our armament, and ‘to 
stand in expectation’ means much the same as to be 
in an expectant frame of mind, that is, to expect. 
Important in important tears (26) means ‘ importunate.’ 
Blown ambition is a similar expression to ‘ inflated (or 
swelling) pride.’ By a law of language, the epithet 
has been transferred from the person in whom a certain 
quality is manifested to the quality itself. 


Scene 5. 

Line 12, 13, Zdmund is Edmund has set out to put 
gone to dis- an end to a life that is 
patch his now passed in darkness, 
nighted life (This seems to imply that 

Edmund has formed the 
horrible intention of 
killing his father.) 

to reconnoitre, make an 

observation of. 

»» 24, at her late being on the occasion of her last 

here visit. 

»» 25, strange @illades curious glances of the eye 

», 26, you are of her you are in her confidence, 

bosom 

» take this note 


» 13, ¢0 descry 


take notice, or, observe 
this. (The word xofe 
means here not a letter 
but a remark.) 
Scene 6. 

(This Scene, and the stratagem by which Gloster is 
cured of his desperation, are borrowed from Sidney’s 
Arcadia.) 

In horrible steep (3) we have another illustration of 
the use of an adjective for an adverb, Compare 
such passages as— 

‘ Drink deef, or taste not the Pierian spring.’ 

Better spoken (10) is the comparative of qwed/ spoken. 
In ‘ well spoken’ ‘ well read,’ and a few similar expres- 
sions we have a use of the past participle which seems 
to defy classification. In the first expression it is 
properly the zvords that are spoken, not the man, and 
in the same way it is dooks that have been read when 
we speak of a well-read man. No grammarian, so far 
as we know, has reduced these to rule. ‘There are 
one or two words in the famous description (if it be a 
description) of Dover Cliff that are worthy of attention. 
The language, as many people know, is far in excess 
of what is required for describing this very moderate 
elevation, and a person who visits Dover cliff 
with this passage in his head is apt to be dis- 
appointed, Still, it would have been a pity to spoil 
what dramatists call ‘a good situation’ simply because 
the cliff at Dover was not a precipice of the first 
magnitude. The herb samphire was originally herde 
de St. Pierre. An older and more correct form 1s 





| sampire, which shows that the / is intrusive. The 
word cock, with the meaning of a small boat, comes 





Thus does © 
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from the Welsh cweh, which has the same signification. 
Some difficulty has been caused by the expression 
leap upright (27), because if a man were to leap 
upright he would come down in just the same place, 
so that there would be no danger of his falling over 
the precipice. However, there seems no ground for 
disputing the accuracy of the text. 

Poor Gloster takes, as he imagines, the fatal leap, 
for of course the reader will have long since detected 
the old man’s intention of making an end of his troubles 
by throwing himself over Dover cliff. Happily, his 
son has divined his intention, and has allowed the 
blind man to do little more than throw himself on the 
earth with the idea that he is taking a fatal leap. 
For a moment Edgar is under an apprehension that 
even this may be serious, from the well-known power 
of imagination over the body. He says :— 

‘And yet I know not how conceit may rob 
The treasury of life, when life itself 
Vields to the theft.’ 

By yields to the theft he means ‘is willing to be 
destroyed.’ That conceit should have in this passage 
the meaning of ‘ imagination’ will hardly surprise the 
student who can trace the word conceit to the Latin 
conceptum. In thus might he pass indeed (46), the 
verb fo fass is used as the equivalent of ¢o die. This 
beautiful use of the word is the same as appears in 
passing bell, a word which denoted originally the 
bell that was rung to bespeak the prayers of the 
faithful for a ‘ passing’ soul. Another word of curious 
derivation is gossamer (49). Some have supposed 
that it meant ‘ god summer,’ and others have suggested 
‘gorse-summer, but both explanations are wide of 
the mark, for the word gossamer (which ought rather 
to have been spelt gossomer or gossummer) is really 
a contraction of goose-summer, and the latter portion 
of the word means probably ‘summer-film.’ The 
exact meaning of gossamer, then, is probably ‘ goose 
summer-film’ or ‘ goose’s down,’ an epithet bestowed 
on account of the downy appearance of the film in 
question. In the account given of this word in 
Skeat’s Etymological English Dictionary the author 
cites several German compounds in which summer 


has the second meaning here contended for, But 
the article is too long to be transcribed in full. 
Ten masts at each (53) is a curious expression. For 


at cach different commentators have proposed at reach 
and at least, which have a similar sound, and also ox 
end and attached which are quite dissimilar. The 
meaning required is ‘fastened each to each’ that is 
‘fastened together.’ But the space at our disposal is 
already exhausted, and the fanciful utterances of the 
distracted Lear, who now makes his appearance at the 
foot of the cliff must be reserved for the next paper. 
(Zo be continued.) 
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Gasy Steps in Trigonometry. 
BY REV. A. D. CAPEL, M.A., 
Author of ‘ Catch Questions in Arithmetic,’ etc., ete. 


ANSWERS AND HINTS TO SOLUTIONS. 
CHAPTER X. 
1. 570° = 3 X 180° + 30° 
*, 30° is the least positive angle that has the same sine, 
.. Ans, n® + (— 1)" 30° 
2. 1035 = 2 X 400% 4+ 2358 
.". 235® is an angle with the same cosine but 165 has the 
same cosine 
*, Ans. 2n, 200% 4+ 1658, 
3. Ans. n. 180° + 25° ornr + fm. 


4. The smallest positive angle is 180° + 27° 
.”. Ans. n. 180° + (— 1)". 207 ornw + (— 1)" 33 m. 
5. 350° = 180° + 170° 
.’. the smallest positive angle with the same cotangent is 10°. 
Ans, nw + 757. 
6. Since — 1040 = —(1200 — 160)* 
.”. the smallest positive angle with the same secant is 160%. 
Ans. 2nr + $7. 





7. x° and y° must be in the Ist quadrant and can only differ 
from one another by a multiple of 4 right angles. 

8. x° and y® must be in the Ist quadrant and can only differ 
from one another by a multiple of four right angles. 

9. 6sin*x — § sin x + sin °*x + cos?’ x = 0 
ms= 4 or $ 
or « = nw + (— 1)" sin~' $ orn + (— 1)". 


10. 2 cosec? x — 7 cosec x + 6 (cosec? x — cot? x) = o 

cosec « = 4 an impossible answer 
or cosec x = 3. 

Ans. nr + (— 1)" cosec* 3, 

11. (Sin? x + cos? x) (2 sinx — 1) = o 

.”. sin x = 4 and « = nw + (— 1)? v 

6 

, " T 

12, Snac=at ., 2x~=nr + (— 17)" - 

> 


13. Clear of fractions; bring the R.H.M. to the left and 


° rT 

resolve into factors, Ans. = nw + (— 1)" *orx = 2nr+ 7 
4 3 

14. Apply Form. F to first two terms and resolve into factors. 


7 2r 
Ans. * = (2n + eo 3% = 2nw + —. 
> 


15. The equation will reduce thus : 
Cos? @ — 3 sin @ cos @ + 2sin?@ = o 
Resolve into factors ; cos @ = 2 sin @ or tan @ = 4nd cos @ = 
sin 6 or tan @ = I. 


7 
“.9 =n + tan-' }ornr + -. 


16. Apply Form. A and 6. 
Sin 49 =0 .*. 40 = nw and cos 40 = } 


w 
. 40 = 2nr + -. 
3 


17. Reduce by Form. 16, 10,9. Multiply. Clear of fractions. 
Ans. tan? x = 0 .°, * = nf. 
18. Square both equations and add. When we get 2 + 2 
cos (A B) = 3 
*, cos (A _ B) =- +3 and ,*, sec (A a B) =e 43. 
59 S 
V 1703 
20. Take the tan~* + to the R.H.M. and find the tangents of 
both sides thus 
b+d+h-bhE L1—e 
1—P3-44-$4 4+ 
21. Remove one of the terms of L.H.M. to right 5 taking the 
sines of both sides, we get 


19. Cot(A — B) = — 





Ans, « = 2. 








x * I 

2x = —~or-—_-——. 3 
J/2 Vi x V2 3 

V22xr + 34 = V1 — oe? 


I 
26 + 12V2 





22. Remove one of the terms of L.H.M. to right, take the 
tangents of both sides, thus 





I I 
I c+ V3 si 
—$—— = ———__—— Ans, x* = 2/f 
x—1 I v3 
eh ae 
(x + 1)V3 
23. Proceed asin 21. Ans, x = §. 


24. nw + (— 1) sin~-' (a + b). 


25. Remove a term in either equation from L.H.M. to right. 
Square both equations, add, apply Form. 1, &c. 
Ans, x = y = 60°. 


CHAPTER XI. 

















1. Sn A = 28s » smA _ 2¢ 
abc a abc 
Similarly sin B = .2.S and sin C = 2. 
b abc c abc 
2. The angle A = 60°. Sin 60° = 2. 
*, area = $. 4. 4. “3 = 4/3. 
(s — b) (s — c) 
3. Ans, A/@= die = 
. P s(s — a) 
. Ans. I = a/ease= 9) 
ales ac 
5. Ans. an + 29 — 2 _ 882 = #4. 
2.21.29 2.21.29 
2 een 2 a 
6. Ans. a.m /35.14.6.15 or mo V5?. 77. 27. 3 
or 39. 
7. Let sin A _ sinB _ sinC _ . 
oi a os b c sel 


In the R.H.M. substitute ax, &c., for sin A, &c. 
8. Apply Form. 29 to a, b, c, and add. 


9. Ans. $. 30. 35. $ or 19° square units. 








/ c 7c 2 [52 92 2 3 32 ef 23 
10. Ans. V 544. 135. 375. 34 or V2". 2°. 347.57. 3°. 5%. 3 


“ot / - B @ «gq, 
ts. Cot A + cot sin A. sin B 


‘ » sin A. sin C 

*, ‘4b? sin? A (cot A + cot B) = $b? S@ = 3 
- sin Bb 

= 4b*. sin A. ~ 

ib b 

= } be sin A or area of triangle. 

12. Join P with the angular points. ‘Then the three triangles 

PBC, PCA, and PAB are 4 aa, $8b, $c, and twice the sum 

of these = twice the area of the triangle. 


a sin B sin C 


2 2 5 sin 
13: e+ ©) caw teme 
4 oo 
. abe 
= § (b? + c’) > _ 
aS #+¢.-§ 
ac b 
= 4 (b? + c’) 25 = area. 


b? + 

14. Let BAC be the angle. In AC take any point C and 
draw CD at right angles to it making CD = 2, and through D 
draw a line DP parallel to AC. Similarly from B draw BE at 
right angles to BA, so that BE = 3, and through E drawa line 
parallel to AB, meeting DP in P; then PA shall divide the 
angles as required, 


15. Using the same angle as in 14. From AC cut off AD 
= 3 and from AB cut off AE = 4, &c., Xe. 


16. Let ACD contain x° and BCD 9°. 
tan ACD _ AD . BD _ AD 


tan BCD ~ = DC * DC DC 


—— 
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Si a . simA we can easil e that 
17. Since = nC sily prove tha 
a+ec PY, 
snA+sinC sinC snB 
asin At+© egg A- © cos AS 
| - ate 2 2 2) ae ns 
b 2 sin 5B cos 2 sin B 
2 2 2 
(73 + 194 — 29)? _. (119)? 
. Co? A = 
( = om (2 V73. 194: 194)? ~~ 73. 194 
.. Sin? A orr — cos? A = a 
73-194 


——————— I 
. _ / ae: eae 
*. area =e 4. V 73.194. OO = 
; ’ V 73-194 

19. Expand sin (B — C), sin (C — A) &c. Apply Form. 31 
3 times and the expression will vanish. 
Ans. v3, 

5 
21. Take any straight line AB = 
| angle BAC = sin-* 3, and at B make the angle 
sin—* 5. 


20. Apply Form. 32 


4 inches at A, make the 
ABC = 
22. Draw CD perpendicular fo AB and let it = p. .*, CA 
= jp, and CB = 42p, and AD = $p, and DB = 4¥p. 
but AD + DBorC = qin, 
‘on. 4 , 
As, 2” 34 
*, CBora = 42 of $$ or 494 in. 
Area = 3.4. 494. 2 or 1234 sq. in. 
24. The expression = }. a* . sin B sin C 
sin A 


= 4acsin B = area. 
DBE a circle could be drawn through 





25. Since DAE = 
ABED. 
Ba = (a + B) and BEA = (y — 8) 
Bu , BC BC BE _ sinfa+ 8) sinf 
5H “ BE AB ~ sinc sin(y — 8) 
but sin C = sin 180° — (a + 8B + y) = sin (a + B + ¥) 
- BC = sin (a + f) sin B 
sin (a + 8B + y) sin (y — B) 


CHAPTER XII. 
PROOFS—iNSCRIBED 
CIRCLES, &c, 
170. In the last chapter we promised to give a 





GEOMETRICAL AND ESCRIBED 


R a—b 
geometical proof of the formula “es tee 








= tan 
A-B 
2 
B 
E 
F G 
‘ 
\ 4 
C A 
D 
_Let BCA be a triangle, and let CA be less than 


“DD, 





From centre C, at distance CA describe the circle 
DEF, cutting BC in F and BC produced in D. 

Join DA, FA, and from F draw FG at right angles 
to FA, meeting BA in G, 

DAF, being the angle in a semicircle, is a right 
angle, and .*. FG is parallel to DA. 
FG BF _a—b 
DA ~ BD ~a +b 
FG FG FA 
DA FA‘ DA='! 


FDA, being an angle at the circumference is = 
FCA 





but an GAF, tan FDA. 





, FCA being the angle on the same arc at the 
centre, and FAG = DFA — B, 
but DFA = 4.DCA = }3(A + B) 

“ FAG =4(A + B) — B=4(A — B) 


: = tan GAF tan FDA = tan 4 (A — B) 








C 
tan —. 
2 
a—b C 
Se gree rs = tan} (A — B). 
171. This well known problem can be proved 


without a circle; it can also be proved by making 
the longer of the two lines (a and b) the radius of 
the circle; which proofs we leave to the student. 


172. To find the radius (R) of the circle described 
about a given triangle in terms of the sides of the 
triangle. 


A 






AN) 


"Si ala 


Let ABC be the triangle. Bisect BC and AB in D 
and E, Draw DO, EO at right angles to BC and 
AB respectively meeting in O, then O is the centre of 
the described circle. 

Since BOD = BOC. =A 

“. BOD=A 
BO or R= BD. cosec BOD 


a 


—_ 








3 
~ sin A 
a 
2 abe 
= = —— Formula 38, 
2 45S 
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173. To find the radius (r) of the circle inscribed 
in a given triangle, in terms of the sides of the triangle. 


A 





B D c 


Let ABC be a triangle. Bisect the angles B and C 
by the straight lines BO, CO meeting in O. From O 
draw perpendiculars OD, OE, and OF to BC, CA and 
AB respectively. 


Then OD, OE and OF are all equal and a circle 
described with centre O, radius OD, will pass through 
E and F, and will be inscribed in the triangle. 


Let OD, OE, OF each equal tor, 
.. Since triangles OBC, OCA and OAB are 
together = triangle ABC we have 


¢ra+ $rb+ 3re=S 
but}a+ jb+4c=s 


* 


r= 


aim 


Formula 39. 


174. To find the radius (r, or r, or r.) of the circle 
(called escribed) which touches one side and the two 
others produced. 


A 





Let ABC be a triangle, and let AB, AC, be pro- 
duced to D and E respectively. 





Bisect the angles DBC, and ECB by BO, CO res- 
pectively, meeting in O. 


From O draw perpendiculars OF, OG, OH to a, b 
(produced) and c (produced) respectively; then a 
circle with centre O and distance OF, or OG or OH 
will pass through the other two and will touch the 
sides as required. Join OA, LetOF,OG,OH =r,, 


The triangles OCA and OBA are together equal to 
the triangles ABC and OBC but OCA = 4 br, and 
OBA = $cr,, again ABC = S and OCB = $ar, 


“. (kb + 4c — fa)r, = S, 





CY, = Formula 40. 


s—a 
s S 
andr, = 


Similarly r, = — eee 








175. Several interesting problems connected with 
these circles will be found in the set of examples at 
the end of the chapter which we leave to the ingenuity 
of the student. 


They will be solved in the next issue. 


176. EXAMINATION AND Examptes, XII. 


1. Find the distance between the centres of the inscribed and 
described circles in and about a triangle ABC. 


2. Find the distance between the centres of the inscribed 
citcle and an escribed circle. 


3. Prove that a circle can be drawn through the centres of 
the inscribed circle and of an escribed circle (r,) and also 
through B and C of a triangle ABC. 

4. Find the radius of the circle in 3. 


5. If the inscribed circle touch the side, AB in F, find the 
length AF. 


6. If the escribed circle (r,) touch AB produced in G; find 
AG. 











= B 
cos cos — 
7. Provec = r = “ 
B 
5in — sin 
2 2 
8. Prove c = 2R sin C. 
\ +B 
9. Prove2 RsinC =r " : 5 
sin =. sin— 
2 2 
cos — 
2 


mee Cc 
10. Prove 4 R sin =, cos = 
2 2 4 A . > 
mM da 
2 2 
C 


a » Be 
11, Prover = 4R sin A. sin! sin 
2 2 < 


12, Prove a = r, ( tan B + tan ) 
vA 9 


- 2 


13. Prove r, = 4 R sin A cos ® . cos £ 
2 2 


> 
< < 


14. Provera + m + rm —r=4R. 





en 


oe 
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15. Prove R = § (a + b + c) sec %. sec 8 . sec =. 


16. Perpendiculars AD, BE, and CF are drawn from A, B, 
C, to the opposite side of the triangle, meeting in O. Prove 
AO = 2 Roos A. 


17. With the same data as 16. 
Prove S = } R(DE + EF + FD). 
1% Prove $= t+ 14, 
r Ta Tp Te 


19. ABCD is a quadrilateral of which (A + C) = 180°. 
Prove AC sin A = BD sin B. 

20. If the radii of the escribed circle are in Arithmetical 
Progression, prove that the tangents of the half angles of triangle 
are also in Anthmetical Progression. 


21. If p,, Pg, Ps, be the perpendiculars from the angle of a 


triangle upon the opposite sides, prove Eo Ho ak 
Pi Pa Ps ¢f 

22. With the same notation as in 21. Prove 

I I I I I I 

= —-— =e + + — 

Pi Pe Ps Ta Th Te 


23. With the same notation as in 21. Prove 


(a+b+c)r 
abc 


Pi P2 Ps = 


24. The area of the triangles, of which the centres of the 


. , . »_ abc 
escribed circles are the angular points, is —. 
2r 


25. If O be the centre of the inscribed triangle, prove 
a, OA? + b. OB? + c.OC? = abc. 


(To be continued.) 


—— 


Typical Schools twhich J habe Examined. 
By an Inspector of Schools. 





WE now proceed to call attention to a Typical School 
of a very different kind from the one last dwelt upon. 


It affords, however, a fair contrast with the school 
first described, as the two schools are mixed, and the 
numbers on the books of each are nearly identical. 
Furthermore, they are in the same district, and within 
about nine miles of each other. 


Thus it will be observed by a comparison of the 
schemes of instruction that Geography and Reading 
are taught very much upon the same plan, and it may 
be added that special pains are taken in both schools 
to cultivate the faculty of correct grammatical expres- 
sion by means of conversational methods, More- 
over, each of these schools is a voluntary one, and 
religious instruction is imparted with the happiest 
results in each, 


But the conditions under which the schools are 
worked are very different. 


In the school whose time table we present this 
month, the master has the advantage of the co- 
operation of his wife—a singularly able teacher, and 
completely devoted to her work, 





She was, until her health began to suffer, entirely 
responsible for the Girls and Infants, and for years 
obtained as favourable reports for her Girls’ and Infants’ 
School as her husband for his Boys’, 


Probably ten different Inspectors have passed prac- 
tically cent. per cent. of their scholars for the last 
fifteen or sixteen years. And the pupil teachers pre- 
pared by them have invariably carried off the lion’s 
share of the prizes at the Diocesan Examination in 
religious instruction, representing a large county con- 
taining over 500 State-examined schools under two 
Government Inspectors, 


Recently this school has had the support of an 
active School Board in the maintenance of regular 
attendance; the scholars too do not belong to a 
scattered country district, but to the population of an 
intelligent country town. 


Again, this school, though it had obtained a footing 
before the School Board built schools of its own, has 
the disadvantage, or shal! we say the advantage, of 
competition from which its country neighbour, with 
which we have been contrasting it, is, by the circum- 
stances of the case, excluded. 


With amazing spirit the teachers of our town school, 
for they have practically ruled the situation, have deter- 
mined that in spite of all the Board might do with the 
rates their school should hold its own, if not improve 
its position. 

It Aas improved its position, and is facile princeps in 
the town, although the Board Schools are very good. 
How have they secured the result with comparatively 
low fees and comparatively poor subscriptions. We 
answer ‘by the saving power of enthusiasm.’ 


No educational movement of general advantage to 
the town but found the master in its front ranks and 
the mistress full of wifely sympathy with him in his 
fresh undertaking. 


And although the town is not well situate for central 
meetings of a local branch of the N,. U.E. T., that 
branch has owed much to their ability and active 
support. 


Serious illness latterly attacked the mistress, illness 
which would have caused the retirement of ninety-nine 
teachers out of one hundred, But Mrs. would 
not give up. A fresh arrangement was made by which 
the school was converted from a boys’, girls’, and infants’ 
school into a mixed one, divided into senior, junior, 
and infant departments, for the junior branch of which 
she then became responsible. Most earnestly do we 
trust that her fortitude will be rewarded by a complete 
restoration to health. 





With her bodily strength but partially regained she 
has thrown herself into Kindergarten teaching with 
positive delight, and no fresh educational method can 
be communicated to her but she ‘reckons it up,’ as 
the Yankees would say, and decides rapidly, but 
rightly, whether she can make it available or no. 


The husband is equally ardent in his pursuit of 
fresh educational light, an eager student, an excellent 
draughtsman and penman, a good musician, an able 
speaker ; one could hardly imagine two minds more 
happily mated in the enjoyment of mutual tastes, and 
in the combination of common interests. 

































































362 THE PRACTICAL TEACHER. [OctToseR, 1886. 
TIME TABLE. 
Hours. SECTIONS, MonpDAY. | TUESDAY. | WEDNESDAY. THURSDAY. FRIDAY. 
| 
9.30 to 9.35 | All Prayers 
9. 35 to 9.40 | All Registers 
. | | 
9.40 to 10, 10 All Old Testament | New Testament | es 2 | Old Testament | New Testament 
ewe FP Senter e 6,7 Arithmetic Arithmetic | Arithmetic Arithmetic Arithmetic 
2 Class— 
Standard 4 ” ” ” ” ” 
3 Class— 
Standard 3 ” ” ” ” ” 
4 Class— 
Standard 2 ” ” ” ” ” 
5 Class— 
Standard 1 Reading Reading Reading Reading Reading 


and Spelling 





and Spelling 





and Spelling 





and Spelling 





and Spelling 



































































































| 
IlOtoIn1o | All Recreation 
| 
11,10 to 11.45 | 1 Class Reading. English History, Geographical Reader, Reader, or Robinson Crusoe 
3 » Reading. pe ee os an or Chambers’ 4th Reader 
3 oo» Dictation of Difficult Words with Meanings learnt for Home Lessons 
4 ” ” ” ” ” ” - ” ‘ %” ” 
5 » Arithmetic 
11,45 to 12,30 | 1 Class Composition. Tales, Essays or Letter Writing 
Sw Dictation of Difficult Words with Meanings learnt for Home Lessons 
3 Reading. 3rd Royal Readers, National Society’s 3rd History, Book, or Royal Geographical 
Readers 
4 »» Reading. 2nd Royal Readers, or Royal Geographical Readers 
> Dictation of Words learnt for Home Lessons and Transcription 
2.0 to 2.5 All Registers Girls, Needlework to 3.15 
2.5 to 2.40 1 Class Map Drawing Geography Drawing Geography Drawing 
o ” ” %” ”” s¢ ” 
3» Geography Reading . Reading - 
4 » Drawing Arithmetic 99 Writing ob 
5 1» Arithmetic Geography Arithmetic Geography Arithmetic 
2.40 to 3.10 1 Class Copy Books | Arithmetic Drawing Writing Drawing 
2 , 2B) } +B ? 
3 2 Me ae Geography a Geography “ 
4 » Geography | ” Writing a Grammar 
8 » Spelling Spelling Drawing Spelling Drawing 
and Grammar and Grammar and Grammar 
3.10 to 3.20 All Recreation 
3-20 to 4.0 1 Class Reading and Grammar 
2 5 Dictation and Grammar 
3 » Grammar and Dictation 
4 9 9 
§ Reading 
40t04.25 | All | Home Lessotis. Mental Arithmetic. Recitation; or Singing 
| 
4.25 to 4.3 All 


Prayers 
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In drawing up the Time Table the plan of the 
School and the Teaching Staff was taken into con- 
sideration, and the lessons are so arranged that each 
class may be compelled to move from one part of the 
room to another at the close of every lesson, thus 
giving each child a little exercise and using the Class 
Room exclusively for teaching Model Reading whilst 
the quieter lessons are carried on in the larger rooms. 

The average attendance is 250. 

The Teaching Staff consists of :— 

1 Head Master for Standards V., VI., VII. 

1 Certificated Assistant (Mistress), Standard IV. 

1 Ex. P. T. (Female) for Standard III. 


2 P. T’s. (Males) and 2 Monitresses for Standards 
I, and II. 


The Head Master examines the work of Standards 
I. and III. at the close of each lesson and the Certifi- 
cated Assistant that of Standard II. 

Atiendance.—This is secured by : 

(1). Sending printed forms to the homes of the 
absentees every morning and afternoon. 

(2). Giving marks to those children who are 
early, 

(3). Giving prizes to the most regular. 

Grammar.—lIt will be observed that only } of an 
hour’s instruction is given in this subject at a time, 
because young children quickly weary of it. 

Geography is taught by means of blank maps, clay 
models, sand, &c. 

Writing and Arithmetic—At the close of each 
lesson the Master or Mistress goes round the various 
classes and examines the slates or books which have 
previously been marked by the teacher, good, fair 
or excellent. These visits act as a stimulus to both 
teachers and children, as all know praise will be 
given for work well done, and besides it brings the 
children into daily contact with the principal teachers 
and they feel more interest is being taken in their 
progress, 

It has been found as a matter of experience that 
encouragement does more than anything else to make 
children excel, therefore marks are given for (1) Early 
Attendance (2) Silence during school hours (3) Work 
well done. At the end of the School Year these 
marks are added up and prizes awarded accordingly. 

Reading is taught according to Mrs. Fielden’s 
Method, great care being taken to cultivate proper 
expression and intelligence among the younger 
children, and the recitations are accompanied with 
appropriate gestures and correct modulation of the 
voice, 

Drawing is regarded as an important part of the 
boys’ curriculum not only as a means of earning the 
grant but also as a help to them when they leave 
school to learn trades. A large percentage of prizes 
is usually secured at the Science and Art Examina- 
tions and on one occasion the ten prizes offered to the 
children attending the Elementary Schools in the 
county were obtained. 

In the Teachers’ opinion the New Code has proved 
on the whole a great advance on past codes for real 
education of the children. The tendency of the 
present system of examination is to awaken the 





intelligence of the children and to give the Teachers 
better opportunities of asserting their own individuality, 
as well as to encourage them to adopt all and every 
intelligent method of instruction. 

A serious blot on the Code however is the retention 
of the 17/6 limit. By this means alone £150 of the 
Grant earned has been deducted during the past four 
years from this school, and yet the teaching staff has 
become more expensive. Schools with large sub- 
scriptions and high fees however do not suffer. 


(To be continued.) 





———0: 


Recent Inspection Questions. 
Arithmetic. 


STANDARD I, 
(Sums dictated.) 
1. Add 905, 77, 212, 963. 2,157. Ans, 
2. From 502 take 203. 


3 





From 520 take 170. 


STANDARD II, 
1, From 78,112 take 70,545. 7,567. Ans. 
2. Divide 68,103 by 9. 7,567. Ans. 
3. Multiply 7,524 by 86. 647, 
4. Multiply 2,508 by 258. 


647,064. Ans, 
647,064. Ans. 


Sranparp III. (Boys.) 
1. Divide eighty thousand one hundred and thirty 
seven by one hundred and seventy three. 
80,137 +173. 463,°%.. Ans, 
2. From £3,016 11s. 3d. take £99 19s. ghd. 
£2,916 11s. 54d. Ans. 
3. (In words.) Add £51,837 2s. 54d.; tgs. 4d.; 
£8 138. 13d.; £93 os. 11d.; £406 8s. fd. ; 


£7,100 138. 5d. 
£59,446 18s. odd. Ans. 
4. How much is left out of a sovereign after paying 
for a hundred penny stamps and a book worth 6s. 84d.? 
4s. 113d. Ans, 








STANDARD III. (Grrts.) 


1. Divide seventy four thousand four hundred and 
seventy by sixty nine, 1079}%. Ans. 
2. (In words.) Add £4,986 13s. 34d.; £49,769 
15s. rofd.; 18s. 113d.; £95 4s. 7d.; £3,906 135. 83d. 
458,759 6s. 43d. Ans, 
3. From £10,010 4s, 6d. take £5,461 138. r1}d, 
£4,548 tos. 64d. Ans. 
4. A girl had 14 boxes of matches with 60 in each 
box. She lost 192, and put what were left in 9 boxes. 
How many matches were there in each box? 
72. Ans. 








STANDARD IV. (Boys.) 
1. Multiply 43,056 15s. 34d. by 89. 
£272,052 os. 113d, Ans, 





2, Reduce 2,050 gals, 2 qts. to half-pints, 
32,808 half-pints. Ans, 
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3. Find the nineteenth part of #11. 


11s. 63 }5d. Ans, 


4. Out of a yearly income of £300, a man puts by 
£45 10s. How much does he spend weekly ? 
£4 178. 104 24d, Ans. 





STranDARD IV. (G1RLs.) 


1. Reduce 375,423 ozs. to tons. 
ro tons 9 cwts. 1 qr. 27 Ibs. 15 ozs. Ans. 


2. Divide £4,310 16s. 74d. by 60. 
£71 16s. 11} bfd. Ans. 


3. If one piano cost £26 7s. 4d., what would 72 
cost ? 








£1,898 8s. od. Ans. 


4. Ihave in a box 14 half crowns, 117 sixpences, 
and 187 half pence. What is the value of all the 
money ? 

Ai 15s. + £2 18s. 6d. + 7s. g}d. 
ld. J 
£5 1s. 34d. Ans. 





STANDARD V. (Boys.) 


1. 19 miles 2 fur, 110 yds. at £25 8s. 4d. per mile. 
£490 17s. 24d, Ans. 





N 


. Find the cost of 7,819 articles at 17s. 93d. 
£,6963 15s. 113d. Ans. 





3. If 24 lbs. of rice cost 7s. what should I have to 
sell 2 cwt. 3 qrs. for to gain a farthing on every Ib. 
Selling price of 24 Ibs. = 7s. + 24 far. = 7s. 6d. 
Ibs. cwts. qrs. 


44: 8 3 3: 7a 6d. : 
45+3+ 7 + f- 


4 16s. 3d. Ans. 


142%. Ans. 
SranparD V. (GiRts.) 


1. Find value of 1107 articles @ £2 14s. 10}d. each. 
£3,037 6s. 74d. Ans, 





2. Make out a bill for 100 pairs of gloves at 2s, 1d. 
per pair; 16 yards of lace at 43d. per yd.; 2 doz. 
buttons at #d. each; 4 yd. of silk at 3s. 6d. per yd.; 
50 yds. of calico at 24d. per yd. 

4Lr0 8s. 4d. + 6s. + 6d. + 15. gd. + 108, 5d. 

£11 7s. od, Ans. 


3. Add together 3, 2, }, and }. 


2,5. Ans. 
4. Twenty men had food for 24 days. How long 
would the food last if 5 men were sent away after 12 
days ? ; 
days 
i + 80 35°38 


days 
16. Ans, 
STANDARD VI. (Boys.) 
1. If an acre of land be rented for £35, what 
should be the rent of 914 acres? ioe 
£3 X ohh = £34 125. 4]d. Ans, 
2. Subtract 1°84375 of 4s. from 
3°5 of 2s, 
(*75 of 6s. 8d. + 3°5 of 2s.) — 1°84375 of 4s. 
= 58. + 78. — 7s. 44d. 
= 4s. 7}d. Ans, 


. . 21 
3. Simplify (% a 18) x 13 
( 





75 of 6s. Sd. + 








4. At what rate per cent. per annum simple interest 
will £17 15s. amount to £19 19s. 4}d. in 5 years? 
(419 19s. 44d. — £17 158.) + 5 = 8s. 10}d. 





Al] 158 100 :: 8s, rold. : £2 10s. Ans, 
STanDARD VI. (GrRLs.) 
a 24} 
1. Simplify § 2 + 314 
ots » © 


624}. Ans. 
ee ee 


2. Find the Simple Interest on £350 for 7 months 
at 24 per cent. 
100 : 350%: 2}: 
sa: 7 


3. If 35} yds. of cloth cost £11 16s, 8d. how many 
can be bought for £16 6s. 8d.? 
yards yards 
11} : 164 3: 354 : 49. Ans. 


,5 2s. 1d. Ans. 


4. If 14 lbs. of green tea be mixed in a chest con- 
taining 4 cwt. 3 qrs. 14 lbs., what decimal fraction of 
the whole is green ? 

14 lbs. + 4 cwt. 3 qrs. 14 lbs. = 5 cwt. 
14 he. _ giy = 025. Ans. 
5 cwt. —_— 


STANDARD VII. (Boys.) 
1. In how many days at 4 °/o, simple interest, per 
annum would #500 gain 19s. 6d. ? 


days 
£4 19s. 6d. 3: 365 : 
£500 : 


100 
2. If *o85 of £17 17s. 6d. be divided among 130 
boys, what fraction of 2s. 6d. would each get? 


(085 x £175) = 130 _ 
2s. 6d. a 


days 
17144. Ans. 


Ans, 





7 
-o00* 
——— 


3. Butter rises from 1s. 3d. to 1s. 54d. per lb., what 
was the rise per cent. ? 


15: 100 $3 24: 165. Ans. 


4. A tea merchant mixes 24 Ibs. of tea at 6s. per 
Ib., 20 Ibs. at 4s., 30 Ibs. at 4s. 6d. What was the 
value of the mixture per Ib. ? 

ss. 147d. Ans. 


STANDARD VII. (Gir:s.) 


1. Find the average duration of seven lessons, the 
1st and 2nd last 25’ 15", the 3rd lasts 32’, 4th 42}’, 
and the rest 47’ each. 

38’. Ans. 


2. Find the amount of £406 5s. for 5} yrs. at 44 
per cent, 


£406 5s. + 406} x 55 x 43 — £503 158. Ans. 


100 
3. If 38 girls can make 33 pinafores in 274 hours, 
how many pinafores can 57 girls make in 40 hours. ? 
pina. pina. 
38 : 57 :: 33: 72. Ans. 
27% : 40 
4. What decimal of a pound avoirdupois is equiva- 
3 
I 
lent to - = > of 1 oz. 
.: 
6875. Ans. 
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Algebra. 
SraceE I, 
1.faz=1,d=>2,¢=>0,d = 3, find the value 
of 30 —[(®@ —(a+d)+@P) +d. 
28. Ans. 
2. Take 8a* — 3a°y — 3y* from 8a — 5a + 2ay* 
— 3a°y + 2y°. 
8a‘ — 13a° + 2ay? + 57°. Ans, 





. Multiply a3 — 222y + 3xry? — y3 by a2 + 2xy + 2. 
3 P4) P o's y *) 7 4 
x + 3.x7y3 + xy" _ J". Ans. 





4. Divide 2a° — 3a'd — ga*d® + 1108 — 8ad4 
+ 20° by a? — 3ab + 8. 
2a3 + 3a) — 2a)? + 20°. Ans. 





5. « apples are on a tree, y apples are blown off. 
The remainder are divided among 3 boys, how many 
will each get? 





e— Vy 
=, Ans, 





Stace II. 
1. Find G.C.M. of x? + 8¥ + 15 anda? + 9% + 20. 





x_+ 5. Ans. 
2. Give the rule for finding the L.C.M. and find | 
L.C.M, of a? — 3% — 4 and 2? — x — 12, 
x — 13x — 12. Ans, 
3. Solve ete ao MEE e 
2x +1 xv + 12 
2. Ans, 
4. Solve nd EE heel re 
2"— 1 34% — 2 
2. Ans. 


5. What is meant by G.C.M.? 








Grammar. 
SranDarD IV, 
A. 
1. Parse :— 
The storm lasted for two days. 
2. What is an intransitive verb? Give an example, 
B. 
1, Parse: 
Monkeys are very mischievous animals. 


2. When are verbs in the imperative mood? Give 
examples. 





STANDARD V, 
A, 
1. Parse :— 
Clouds that come across the sea generally bring rain. 
2. What is a proper noun? An abstract noun? 
B. 
1. Parse the words in italics :— 
You forgot that she was a gipsy. 
2. What are degrees of comparison? Compare 
little, large, and pretty. 


STANDARDS VI, anp VII. 


1. Analyse the whole and parse the words in italics, 

The natives, while the ship which had brought them 
departs from the land, stand gazing with admiration. 

2. Name the prefixes in the following words and 
give their meaning: subvert, adhere, intervene, pers- 
pire, collect, obstruct. 





CDurry Column. 
RULES. 


1. Each correspondent is restricted to one question. 
send questions for solution, would give (if possible) the required answer, and the source from which the 


question is obtained. 


We should be much obliged if correspondents, who 


2. No query can be answered unless accompanied by the real name and address of the sender, not 
necessarily for publication, but as a guarantee of good faith and for facility of reference. 

3. @@ When a pseudonym is adopted it should be written at the end of the query, and the 
real name and address on a separate piece of paper. 








4. Correspondents are requested to write their queries /egid/y, and on one side of the paper only. 


5. Replies will not be sent through the post. 


6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 


following issue. 


*,* All communications for this column should be addressed —‘ Zhe Query Editor, The Practical Teacher, 


Pilgrim Street, Ludgate Hill, London, £.C. 





Arithmetic. 
1. EDWARD.—Two clocks begin to strike 9 together; one 
strikes in 25 sec., the other in 20 sec. ; what decimal of a 


minute is there between their 7th strokes ? (farry.) 
Interval between two strokes of 1st clock = 2§ sec, + 8, 
» 2nd ,, = 20sec, +8; 


” bP 
.’. Interval between their 7th strokes 
= [(25 sec. — 20sec.) + 8] x 6 
=» 2X3 
4 
Sx 3.., 
min. 
4 X 6Q 
¥ 


sec, 


I 


ys Min. 


‘0625 min. Ans, 


a 











2. ALBIon.—A person sells an article at 5 per cent. profit. 
If he had bought it at § per cent. less, and sold it for Is. less, 
he would have gained 10 per cent. What was the cost price ? 

Suppose cost price of the article were £100 ; 

Then selling price would have been £105 ; 

If it had been bought at 5 per cent. less, the cost price would 
have been £105 ; 

If sold at a profit of 10 per cent. on £95, the selling price 
would have been £95 + £9 10s. = £104 10s, ; 

Difference between the two selling prices 
£105 — £104 10s, 
10s. ; 


HW il 





. Cc : Is 
.". Cost price = £100 X son. 


= £10. Ans, 
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3. CyRIL.—Two workmen contract to do a piece of work for 
£25, which they reckon will take them 75 days to execute. 
After working together for 45 days, one of them falls ill, and 
his mate completes the job alone in 50 days more. How much 
is each entitled to receive? (Alfree and Scudamore.) 


Part done by both in 1 day = + 
” ” 45 days = t 
= 3 : 
o” second in 5odays = % 
2 I 
” ” I day == XK — 
5 58 
25 
= rh; 
.". Part done by first = (35 — rts) X 45 
= 2-3 x 
7 45 
2 3 
S == X 
343 
25 
= i 
” »» second = 42; 
.”. First is entitled to £6 "ae 
Second _,, 4 Ans. 


4. Anxious P. T.—A father left £140 less than one half of 
his money to his eldest son, £20 and a quarter to the second, 
£220 less than a third to his youngest son, and } to his wife. 
Find what he left, and his eldest son’s share. 

Amount = ($ Amount — £140) + (} Amount + £20) 
+ (4 Amount — £220) + } Amount 
= ($+ 4+ 4+ 4) Amount — £140 + £20 
— £220 








= 30+ 15 + 20 + 12 amount — £340 
= 345 Amount — £340, 
.. $4 Amount — Amount = £340, 
44 Amount = £340, 
.. Amount = £340 X $$ 
= £1,200. Ans, 
Eldest son’s share = 4 Amount — £140 
= £600 — £140 
= £460. Ans. 


Algebra. 
1. J. W. Duck.—Given log 2 = *3010300, find logarithms of 


i 

90 Ts 

5, ‘125, and (5). 
Log 5 


al 


(Hamblin Smith.) 
log 42 

log 10 — log 2 

I — *3010300 

6989700. Ans. 


nou i 


_ 
2 
i] 
“ 
N 
“Me 


log 4 

log 1 — log 8 
© — log 2° 

© — 3log2 
oO 
° 
I 


o 


— (°3010300 X 3) 
— "9030900 
‘0969100. Ans. 


9 \ 1's 3 
un ("=m 


ai? 


punnua 


5° 
log 
2° 


log 5° — log at 


8 log 2 


i] 


6 log 5 — 


("6989700 x 6) — “3010300 x 8 


= 4°1938200 — 2'4082400 


= 4°1938200 — -8027466 
= 3°3910733. Ans, 





2. NemMo.—If 2s = a + 6+ ¢, show that 2 (s — a) (s—4) 
(s—c) +a (s— 6) (s—c) + O(s —c) (Ss —a) + (s— a) (s — 3) 


= abe. 
atdt+ec b+¢—a 
<-g5"> ee“ S 
a+b+e a+c—b 
ge" te 
atb+e  atb—ce 
o-qge-, = <2 


2(s—a) (s— 4) (s—c) + a(s — 4) (s—c) + 6 (s—0) (s—a@) 
+ ¢(s—a)(s—d) 
= (2s — 2a + a) (s—d) (s—c) + 4 (s—c) (s—a@) + € (s—a) (s—é) 


—s +b6— at+b—e 
= {(as—a) x SPS* x SHER} {5 xt 


























z 2 
ces x hene, shen d) 
— Ss } * { nisi, Seite . 
= Oto) (@—# - A+ 2b) , bP -a~A+ 200) 
4 4 
4 ((C@—@ —# + 248) 
4 
-_ ab + a®e — B+ e+ bA-—A + ote | 
4 4 
» 2 — ate — Fe + 2abc 
ys | 
we! 4 abe 
4 
= abe. 


3. RoTHER.—Resolve into elementary factors 4 x* + 8 x + 3. 
(Colenso.) 


Factors of 4 are 4 and 1, also 2 and 2, 
” ” 3 ” 3 » 5 


: i ee 
X. I 3 2 I; 


The sign of 3 shows that we must add our cross products ; 


(4X 1)+ (1X3) = 4+3= 73 
(4X 3) + (1X1) = 12+ 1= 13; 
(2x1) + (2X3) = 2+6= 8; 
.. Factors = (2x + 1) (2x + 3). 





4. A StupENT.—Assuming that the coefficient of x*—! in 


the expansion of (I + a, x) (1 + @, *)...... (1 + ap; x) is the 
number of combinations of a,, @,, &c., ( — 1) together, find the 
coefficient of x” in the expansion of (I + a, x) (I + @y x)... 
(1 + @, x). 


Find the first three and the (r + 1)th term of (1 — x)—*, 
(Certificate, 1883.) 

Coefficient of «* = No. of combinations of a,, a,, &c. (r — 1) 
together X a, 

= No. of combinations of @,, a,, &c., 7 together. 

First three terms of (I — x) —" 
a(n + 1) 2 

— 


= 1+ ux+ 
The (r + 1)th term 
_ n(n + 1) (2 + 2)... (n+ r—1) 
= L x 
5. MINERVA.—Find a number such that if it is divided into 8 


equal parts, their continued product is equal to that continued 
product, if the number is divided into 4 equal parts. (Certificate, 





r 
. 


1885.) 
Let x = No., 
Then, * x2 x2x2x2xFxFxKF 
“E's GC ae 8 8 
= 2% y 7% yx %y% 
4°44 4 


Dividing each side " 
x 


4X4X4X4 


se : 
164 
x* = 164 | 


er 


16. 
.. No, = 16. Ans, 
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6. J. SMITH.—Solve :-— 








x ax+y “= a y +x 
¥ JV pil y (Colenso.) 
r+8=4y 
2 y 2 
(1) = + x Fat cas Ge 
Vy y 
(2) ~+8=4y 
~xr=ay— 8 
y — 8)? 2(4vy—8)+y A+ay—8 
(1) W278" , 2 Straw -rte—s 
J y J 
16)? — Gay + 64 | Sy— 16+ y _ 8 
- + 7 tiie de 
64v — 64 oy — 16 
6 — > = = 16—y+- 
I rs + 7 J +5 
S-Or , Sees as 
a y ‘or 





Multiplying each 
side by y” 
64 — 64y + oy! — 16y? = 8y — 
y + oy! — 16y! — yay + 64 = 0 
(y — 16y? + 64) + (gy! — 72y) = 0 
(y? — 8)? + gy (x? — 8) =0 
| (y? - 8) (9? + gy — 8) = 0; 


Ifyi-8=0 
yi=8 
yib=2 
oy = 
Ifyi+ov—8=0 
yi = 8 — oy 


Squaring each side 
y = 64 — 1447 + 817 
y — 817° + 1447 — 64 = 0 
(y — 1) (y? — Soy + 64) = 0; 
Ify—-1=0 


yet 
If y? — 80y + 64 = 0 
32 — Boy = — 64 
y* — Soy + (40)? = 1600 — 64 
= 1536 


y—40= + 16 V6 
wy = 404 16V6 
=8(5 + 2V6). 
(2) x =4y-—8 
“.* = 16 — 8, or 4 — 8, or 32(5 + 20) — 8 
= 8, or — 4, or 152 + 64V6_ 
= 8, — 4,8(19 + 8 Y'6), 
7. TEES.—Simplify -— 


ai _ ax} — alex — x} 





ai — atxt + 3atx ~ zax! + atx? - x! 
( Zodhunter.) 
a? — axt + abx — xi 


a! — a*x) + jaix — jax! + aie? - x 





-— a(at—x)4+x (ad — x) 
a? (at — xt) + jax (ai — x4) + x2 (at — x4) 
(a + x) (at — x4) 








(a? + 3ax + x*) (at — xt) 
a+ex 
Ss 3. _ Ans, 


a + jax + x* 
eee Sees 


General. 
| 1. Curtous.—The only signs allowed are + and =. 
Abbreviations are not symbols, and therefore the signs you 


mention will of be allowed. 





2. MoLestuM.—You forget that 4 and 3} are fractions of a 
penny, and that in subtracting we add 1 to ¢ and not 4. 
115 — 84 
(3 —#4)d. = oar an = id. 
If you wish to give the answer in farthings, then 53d. = Iyy 
far., and could be given thus :— #d. #4q. 


3. BEN Nevis. —As we have obtained log. R, the value of R 
is calculated from the Tables of Logarithms. 

We require the value of R when log. R = ‘018814375 ; 

Log. of 1°0442 = °0187837; 

Difference = 00025675, 

For difference of ‘000416, the no, = ‘OOOI; 

.. R = 1°04426... 

Note.—The Mathematical Tables published by W. and R, 
Chambers are very handy and very cheap. 


4. RAs.—Show that the straight line of quickest descent from 
one curve to another makes the same angle with the normal to 
either curve at the point where it meets the curve. (Garnett.) 








A 
Oo 
Cc 
yf 
E 
P 
B 


Draw the circles of which the curves are given, 


From A, the highest point of one circle, draw the straight line 
AB to the point B, the lowest point of the other circle, cutting 
the given curves in C and D. 

Then CD shall be the straight line of quickest descent. 


If a circle be drawn touching the given curves at C and D, it 
will be apparent that CD is the straight line of quickest descent, 
as the time of falling from rest down a chord of a vertical circle 
drawn from the highest point is constant, 


NoTe.—The circle drawn touching the curves must touch 
them at the points where the line drawn from the highest 
point of one circle to the lowest point of the other cuts the 
curves. 

Again, Z OAC = Z PBD (I. 29.) 
And Z OAC = Z OCA (I 
» ZPBD = 2 PpBf {5 
° 2 OCA = Z PDB (Ax. 1.) 
Also Z OCE = Z PDF (Ax. 11.) 
Wherefore Z DCE = Z CDF (I, 13 and Ax. 3.) 
Q. E. D. 

5. VYKING.—Dr. Tanner's Books are much used for the 
principle and practice of agriculture. You could hardly have 
anything better than Deschanel’s ‘Natural Philosophy,’ last 
edition by Dr, Lverett for the Light, Sound, and Heat. 
The pha ey tJ is a composite subject, and besides Huxley’s 
book on the subject you need a few others such as Findlater’s 
little Manual or Prince’s. 
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6. CapER Ipris.—We think you may perhaps succeed 
though the method you propose to follow is not a good one. 
Never mind about passing the examination at present. Try to 
quicken your powers of observation and reasoning. You could 
study Ofver’s ‘ Botany,’ 4s. 6d. ; A/acmillan or Stewart's ‘ Physics,’ 
4s. 6d. ; or Huxley's ‘Physiography,’ 6s., by the same pub- 
lishers. Be encouraged. You will make progress. 

7. FAnuLA.—But having been admitted into the dovecote, 
in one day he made a greater slaughter than the Kite could 
have done in a long time. 

8. INQUIRER.—What you want is a good Geography of the 
Colonies. Geography of the British Colonies and Foreign 
Possessions, by Rev. J. P. Faunthorpe, and published by 
Philip and Son, will suit you. 

9. DoustruL.—If you mean that you will complete your 
3rd year this October, you may hope to gain a 2nd class next 

uly. We should recommend, you if you think of sitting next 
July, to confine your attention exclusively to the subjects in 
which you will be examined. Don’t study science for purposes 
of examination. Pay great attention to your composition and 
grammar. You do not appear to know the proper use of sha// 
and wil/, possibly your theory is in advance of your practice in 
these matters ; if so pay great attention to practice. 

10. Frep.—We often give them. ‘They were crowded out 
this time. You can easily get them: they were published in 
the Schoolmaster, just after the examination. 

11. HADNALL.—It would take too long to write all that might 
interest you in regard to Tennyson’s Passing of Arthar, You will 
find all that is needful, if not indeed all that is known, in the 
Morte d’Arthur, by Hallory. 

Samite was a white silk stuff, possibly from the German 
Sammet velvet. 

12, SuBSCRIBER,—Very likely, it is too soon at present to say 
for certain. 

13. BARUM.—The small hand is good, It could be improved 
by the imitation of good models. ‘The letters are too upright 
and many of the letters are not properly formed, notably, m, p, n. 
It lacks grace and elegance. ‘The large hand is not so good, 
it is much too upright and irregular in shape. 95 and 65. 

14. NEEDHAM.—1I, There are no examinations in modern 
languages such as you name. 2. Write to the Secretary of the 
Royal Geographical Society, he will give you the necessary 
information, You will have little difficulty in meeting the 
requirements, 

15. Oscar.—We think you have enough in the books you 
name if you add AfeCarthy's ‘ Reign of Queen Victoria,’ small 
Edition. There are other centres. You had better apply at 
once to the Education Department. You have doubtless shushy 
got the consent of your Seamaster. You will state where you 
could most conveniently attend, London, Liverpool, Manchester, 
&e. 

16. CoRYLEDON.—To begin with you must study the syllabus. 
It contains excellent advice. We can recommend Odiver's 
* Botany,’ 4s. 6d., Macmillan; and Zhomé’s ‘ Botany,’ Longman, 
33. 6d.; there is a new edition of the latter just out. 
‘Practical Botany,’ by Bower and Vines, Macmillan. The books 
you have are excellent and your field work encouraging. 
rhe plants given are nearly always common ones and such as 
are in flower at the time. 

17. DEVONIAN.—We cannot yet recommend any short 
and really useful book on the subject you name ; one has yet to 
be written. You can buy any of the books you see advertised ; 
all teach something, none of them much. 

18, Het.—If you take the first years papers and pass 
you cannot sit again for the purpose of raising your certificate 
until the expiration of two years. You could not therefore 
sit again until 1888, 


19. I. FrRANcIs.—The Rev. Stopford Brooke has recently 
given some lectures on the modern poets. We do not know if 
they are to be published. It seems to us that you would be 
very likely to get valuable hints by turning over the volumes of 
the Edinburgh and Quarterly Reviews, there are almost certain 
to be some criticisms that would help you. 

20. E. SmitH.—The literature of Agriculture is not yet ina 
very easily accessible form, you should consult some of the papers 
sent to the Societies on the most interesting points in theory and 
practice. In the matter of Hygiene you can consult the articles 
that recently =o ogee in these columns, the manuals of Dr. 
Newsholme, and the great classical work of Dr. Parkes. You 
will find some capital hints as to your reading on page 530 of 
vol, V. of the Practical Teacher. 





21. Petit.—Small hand, legible, forms correct, curves easy 
and elegant ; excellent, 95 ; large hand, shapes not uniformly 
good ; curves unsteady and uncertain ; good, 80. 

22. IonA.—The code for 1886 gives the latest requirements, 
and Miss Jones’ Sewing Manual all the requirements, 

Mensuration. 
1. MAGISTER.—Every edge of a pyramid on a triangular base 


/ 
as, W , 
is 1 foot ; show that the volume of the pyramid iss of a cubic 


foot, and that the volume of any pyramid on a triangular base, 

which has all its edges equal, may be obtained by multiplying 
V2 ; 

the cube of an edge by = ( Zodhunter.) 


Length of perpendicular from angle to opposite side 


Edge\? 
= / Edge* — ( a 
= a/3 Eee 
4 


= _ Edge ; 





Centre of base from side is $ of the perpendicular from any angle 


of base to opposite side = $ of ail Edge from side of base 


a 
~ 


= ¥3 Edge from side of base ; 
= 5 7 ; 
.. Height of pyramid = V (2 Edge) _ (“3 Edge) 
2 
= VJ — ¥) Edge 


= A/?2—* Edge 
/ = dge 


= Vi Edge ; 
Volume of pyramid = Area of base x 4 Height 








i Edge x 4 Edge x V3 Edge x 4 


V3 v2 S does 
CS x 1x Tx 4) Bdge 


V2 
— Edge’. 
72 Edge’ 


If edge is 1 foot, then volume = v2 cubic ft. 
12 


2. CANDIDATE.—Find the radius of a hollow sphere which 
is an inch thick and contains the same amount of gold as a 
solid sphere whose radius is 7 inches. 

(Certificated Examination, 1881.) 

Volume of solid sphere = 47 3; 

3 


» hollow, = bad (Whole Radius* 


— Inner Radius") ; 
.. 4% (Whole Radius’ — Inner Radius*) = 4° xP, 
3 


Whole Radius* — Inner Radius* = 343, 
(Inner Radius + 1)* — Inner Radius* = 343, 
(7 + 1% — 7 = 343 
P+3P+374+1-—-F & 343 
3° + 37 = 3443-1 





= 3 2 
r+r= 1l4 
P+r+hP= 114+ 4 
= 432 
i 
r+] + V 457 
2 
/ 
oe TVA! 
2 
.. Inner Radius = Yai- ! in, 
20377. a 
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Geometry. 
1. A TurrD YEAR P. T.—Find a point such that the per- 
pendiculars let fall from it on two given straight lines shall be 
respectively equal to two given lines. How many such points 








are there ? ( Todhunter. ) 
B 
¢g E F 
D 
é K 





Let AB, CD be the given straight lines; suppose that the 
required point is to be at a distance equal to E from AB, and 
at a distance equal to F from CD. 

In AB take any point G, and in CD any point K, and draw 
GH, KL at right angles to AB, CD (I. 11), and equal to E, 
F respectively. 

Through H, L draw straight lines parallel to AB, CD res- 
pectively (I. 31), meeting in O. 

Then O shall be the required point. 

Proor.—The distance of O from AB is equal to GH, (I. 34.) 
and therefore equal to E. 

The distance of O from CD is equal to KL, and therefore 
equal to F. 

Q.E.D. 

Two straight lines can be drawn parallel to AB, and at the 
required distance from it, namely, one on each side of it ; and 
in like manner two straight lines can be drawn parallel to CD, 
and at the required distance from it; hence four points can be 
found which will satisfy the conditions of the problem, assuming 
that AB and CD are not parallel. 





os 


Pupil Teachers’ Test Examination Papers. 
Grammar. 
FIRST YEAR. 


I. We look defore and after, 
And pine for what is not ; 
Our sincerest laughter 
With some pain is fraught ; 
Our sweetest songs are ‘hose that tell of saddest thought. 

Analyse the above passage and parse the words in italics. 

2. What is meant by mood? How many moods are there? 
How do you know them ? 

3. Name the affixes in the following and give their meaning. 
Also the meaning of the words :—serfdom, knighthood, kindred, 
slavery, folly, muzzle, yearling, duchess, balloon, pantry. 

SECOND YEAR. 
1. Put in prose the meaning of the following passage. 
Conscience, anticipating time, 
Already rues the enacted crime, 
And calls her furies forth, ¢o shake 
The sounding scourge and hissing sake, 
While her poor victim's outward throes 
Bear witness to his mental woes, 
And show what lesson may be read 
Beside a sinner’s restless bed. 

2. Analyse the passage, and parse the words in italics. 

3- Point out the prefixes and affixes in the following words. 
Also, give their meaning, and the meaning of the words :— 
instruction, perseverance, difficulty, attractive,confluence, energize. 

THIRD YEAR. 

I, Paraphrase the following passage :— 

I have lived dong enough ; my way of life 

Is fallen into the sear, the yellow leaf; 

And that which should accompany old age, 

As honour, love, obedience, troops of friends, 

I may not look to have ; but in their stead, 

Curses not loud but deep, mouth-honour, breath, 

Which the poor heart would fain deny, but dare not. 
VOL, VI. 


you know them. 
terminations, 


Analyse it, and parse the words in italics. 


Take all the English words from the passage. S$ 
Point out also all the Latin prefixes and 


FOURTH YEAR. 


Analyse the following passage, and parse the words in 


The gouty limb, ’tis ¢rve ; but gouty limb, 
Though on a sofa, may I never feel ; 

For I have loved the rural walk through lanes 
Of grassy sward, close cropped by nibbling sheep, 
And skirted thick with intertexture firm 


Of thorny boughs, 


E'er since a truant doy I passed my bounds, 
To enjoy a ramble on the banks of Thames. 


Name the principal writers of the Elizabethan age, and 
their principal works. 


Write a dozen English verbs derived from the Latin. Give 
their roots and meanings. 


ANSWERS. 
FIRST YEAR. 





EXTENSION 
OF PRED. 


before and after 
(place) 





OBJECT 


| 


for what 
(ind.) 
what=that 
which 








look 
Pp ine 





SUBJECT | PREDICATE | 





Con- 
NECTIVE 








SENTENCE 


| 


we 
[we] 





























with some 
pain (ind. ) 
of saddest 
thought 
(ind.) 


is not 
is fraught 
are those 
tell 


[which] 
our sincerest 
laughter 
our sweetest 
songs 
which 





and 








In rel. 
In rel. 





. Sent. 
Sent 


Prin 
Prin. § 
ico-ord. with a} 








SENTENCE 





(a) 
We look before and after 
(6) 
And pine for what 





| 





Adj. Sent. 
to 
Prin, Sent. 
Adj. Sent. 
toe 


hose | Prin. Sent. 


fe) 
which is not 

(@) 

our sincerest laughter is 

fraught with some pain 
(e) 

our sweetest songs are t 
} (f) 
© |which tell of saddest thought 


Q 
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Before—adv. of place, modifying ook, ‘S a otZe 7 os Py _ 
what = that which. ae z “6 4 ey 
that—adj. of distinction, limiting thing. || SB s 8 82 2 s-o | 

as . ° | 2m | s e 72S | 
which —rel. pro., neut., sing. 3rd,, nom, to zs. | oe = a= z be + e ues 

: s “ing ‘ ° SS 865 ae | 

is—irreg. intr. verb, active, ind., pres., 3rd sing., agreeing em | s 22 ae o = a~ | 

with its nom, which, ;a~ | = Ea ws 3 * 

3 ° S | 

not—adv. of negation, qualifying is. a> “aes ee ——— = 

Fraught may be considered either as the past participle of - 3 2 23 

the verb fo freight, or asan adjective. If the first, the parsing | | © 22 = ae 
will be— = 6.5 & & ES 
. . . > q - ~ » 
is—aux. to fraught, indg. pass. voice, pres, tense. | © 2 - 3 $47 
- hn 
Fraught—past part. of to freight. | | i. Sa tel a Ae 
is fraught—irreg. trans. verb, pass., ind., pres., 3rd., sing., | | 
agreeing with laughter. || & - . Ms > g = 
abi , , 2 Y S g re} | 

If an adjective, the parsing will be— | 3 7 a 3 = > $ 
° ‘ ‘s . . i | w) e L Ss | 
is—irreg. intrans. verb, act., ind., pres., 3rd., sing., agree- | | = | E 

ing with daughter. a | 
fraught—adj. of quality, qualg. daughter. | gf be g | 
> “ear ~ be op or | 
those—dem., adj., limiting songs. mb | SS © on 8"E ES os 2 
| i | Sc = e Sef A . ) | 
that—tel. pro., 3rd pers., plur., neut., nom. to /e//, > | ‘S25 <4 “See 2 +e 
| 2ow n - OS & ~ 4 

> | es uw or 3% Ss 
a 4 2s ars a 

2. Mood is the form of a verb which denotes the mode or | = ~ oS ae ee 2 ee Oa eee } 

manner of making an assertion. 

Some grammarians use five moods ; others four. tt - a } 

The five moods are Indicative, Imperative, Subjunctive, | | % F z 3 3 

Infinitive, and Potential. The chief objection to using the | |Op | « F4 « 
Potential Mood is that it is formed by the use of auxiliaries, | | @ | 
while the others are formed by inflexion. — ee a | 

The Indicative is known by its making a direct assertion, as, | | a | w 06 2 < 

Igo. 183] § Ses deus des8. 

Tr . ~ & . 4 . | . | 4 - 

The Imperative expresses a command or entreaty, as, Go | | > 5 - 2s .20§ .2Se | 

home, Shut the door. 2 S| & Eos ESSe £878 

or . ° . *.° 8 ¢ | 3 y 

rhe Subjunctive expresses a condition or supposition, as, If | | ~% | mo om om am A 

it were so; Lest thou come to poverty. es a oe te > =e 

The Infinitive only names the action, and does not make an £¢ —- eee § 

assertion, as, They asked him 0 come, = > - 2 “3 

or . . one. 2 | wn, =o = hy o 

The Potential is formed by the auxiliaries may, can, must, ‘S 5 2 = 2 >a * Pe 

and —— liberty, power, will, necessity, as, May I go; he 3} an | & 25 + Ss 2 ae | 
can ride, &c. Modern grammarians nearly all give up the a) a al FA S ams noes 
Potential Mood, e | S Sy SEG SSE B® Tae | 
Zz «8s SOR £2 a) sa“ 
fw | ov Vv 2's ~ S's i= ° 
e.. | 2 a = Ka 2= = "e ™ 4 
3- | @°S sey Es & 
| | Boe og od 2 BY A “3 
- , y : " | & 2 sa S=Ee oz | 

Affix | Meaning or Use Mes x c& <esa8 =e 

\ | Meaning or Use eaning of Word. os G4 - 3 3 2 | 

-dom | state the state of being a slave or serf. Anticipating—pres. part., act., of to anticipate, refg. to con- 

. . science. 

-hood | state of being the order of knights. . - . 

to shake—irreg., trans., act., inf., pres., gov. by cad/s. 

-red - relationship. snake—com, noun, com., sing., obj., gov. by 40 shake. 

: while—cop. conj., joining the sents. ‘Conscience calls 

“ry ” state of being a slave, forth,’ and ‘ Throes bear witness.’ 

y ot of Sn on ofa heal what—rel. pro, used as adj. qual, /essons, 

may—aux. to read, indg. pot. mood. 

-le instrument the mouth ; to fasten the mouth. be—irreg. trans. verb, aux. to read, indg. pass. voice. 

r liminuti ‘mal read—past part. of to read, 

elin diminutive an anima : : 
od a : rear a ee or only about, may be read—irreg. trans., pass., pot., pres., agrecing 

J ' with its nom. /essons. 

-css | forming gender the wife of a duke, 

i 3. Prefixes :—in, in; fer, through; dif, apart, asunder; 

-oon intensive a great ball, inflated. at, to; con, together ; en, in. 

Affixes :—fion, state of ; ance (verbal noun ending), state ; 

-r ollective ‘ ceepi » 4 ee : Mapa tg 

y aes a place for keeping bread. y, state ; ence (verbal noun ending), state ; ize, to make ; ive, 














SECOND YEAR. 


1. The sleeper seems even before the contemplated crime has 
been committed to be troubled with an unquiet conscience, for 
that inward monitor seems to have called up all its forces to fill 
him with remorse and shame, and the violent contortions of his 
body show the anguish of his mind, and tell the onlooker how 
much may be learnt beside the bed of a wrong doer, 





denoting quality. 
Meanings :— 

instruction : teaching, building up. 
perseverance ; making progress, 
difficulty ; state of being hard or difficult. 
attractive : having the power of attracting. 
confluence ; a flowing together, 
energize : to make strong. 














OcTosBER, 1886.] 


THE PRACTICAL TEACHER. 





THIRD YEAR. 


1. My life has lasted too long: I have reached life’s winter, 
and the pleasures which should be enjoyed by those who 
become old, such as respect and love and honour and abun- 
dance of friends, are all denied me, and in their place I have 
nothing but lip-service, which, if he dared, the poor wretch who 
utters it would fail to give me, and curses, inaudible certainly, 
but none the less real. 
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long—adj. of quality, qualg. fime und. 

enough—adv.. of degree, qualg. Jong. 

that—adj. of distinction, limiting ¢hing. 

as—cop. conj. joining ‘ Which should accompany’ and 
‘ Honour should accompany.’ 

honour—abs. noun, neut., sing., nom. to should accom- 
pany. 

fain—adv. of manner, qualg. would deny. 

dare—reg. trans, verb, act., ind., pres., sing., 3rd, agr. 
with Ae und. 


3. All the words in the passage are English except :—accom- 
pany, honour, obedience, “~~ % curses and deny. 
The Latin prefixes are ac, ob, the terminations, y, ence, 
English words are known by :— 
(2) Their grammatical use ; nearly all conjunctions, prepo- 
sitions, pronouns and demonstrative adjectives are E. 








(4) By their inflexions. 
(c) By their spelling. 
(d) By their length; nearly all are short words. 


(ce) By their meaning; common objects, family names, 
parts of the body, etc., are E. 
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True—adj. of quality, qualg. i¢. 

though—disj. conj. joining ‘ May I never feel’ and ‘It be 
on a sofa, 

cropped—paril. used as adj. of quality, qualg. sward. 

close—adv. of degree, qualg. cropped. 

since—adv. of time, qualg. Aave loved. 

ever—adv. of time, qualg. since. 

doy—com, noun, masc., sing., nom. in app. with 7. 

enjoy—reg. trans. verb, act., inf., pres., gov. by passed. 


2. Sir Philip Sidney who wrote Arcadia, a prose romance. 

Edmund Spenser: chief work ‘ The Faerie Queen,’ a poem. 

William Shakspere: plays and sonnets. The plays were 
historical as King John, Henry IV., Henry VIIL, &c.; 
tragedies, as Romeo and Juliet, Othello, &c. ; Comedies as ‘As 
you like it,’ ‘The Merry Wives of Windsor,’ &c. 

Lord Bacon, chief works, ‘The Advancement of Learning,’ 
and the ‘ Norum Organum. 
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Sir Walter Raleigh, wrote the ‘ History of the World.’ 

Miles Coverdale, translated the Bible into English. 

Christopher Marlowe wrote plays, chief ‘The Jew of Malta,’ 
and ‘ Faustus.’ 


Terminate—serminus, the end ; ae, to make ; to end. 

expedite—expedeo ; ex, out; pes, pedis, a foot ; to hasten, 
to send out quickly. 

coalesce—coalesco ; co, together; alesco, to grow up; to 
grow together. 

limit—/imes, limitis, a cross path; to confine with bounds. 

simplify—simplex, simple ; facio, to make ; to make simple. 

radiate—radius, a straight rod ; a¢e, a verb suffix; to send 
forth rays of light. 

credit—credo, to believe ; ¢, verb suffix. 

horrify—Aorreo, to shudder; facio, to make; to strike 
with horror. 

finish—finis, thé end ; ish, to make ; to end. 

signify—signum, a sign; facio, to make; to make known 
by a sign. 

delete—deleo, to blot out ; to erase. 

reflect—reflecto, to bend back ; to throw back. 
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How to teach the Subies. 


BY JAMES BAILEY. 
Head Master of Southlands Training College. 


CHAPTER V. 
Crass TEACHING. 


In all infant school work oral instruction by the teacher 
occupies a most prominent place. As children advance 
in years and in capacity, they may, and they ought to 
be required to depend increasingly on their own per- 
sonal effort. In this way only can they be trained to a 
proper self-reliance. Mental development depends 
largely on active mental effort. The merely passive 
reception of knowledge, even if it were possible to 
secure it, would leave the mind in an unfit state to 
apply the acquired knowledge in any sufficient degree. 
The knowledge so obtained too would be both limited 
in quantity, and likely soon to be lost. The active 
effort of the mind in getting knowledge is essential to 
its assimilation and retention, so as to make it the real 
and abiding possession of its owner. It is therefore an 
educational necessity that children should be early and 
gradually trained to rely much upon their own efforts 
in the search after knowledge. 

But it is obvious that the amount of effort of this 
sort of which very young children are capable must 
be very limited. They necessarily depend largely on 
the older and maturer intelligence of those about 
them. All children need to be taught ; young children 
especially need this. It is this accordingly which puts 
the oral teaching lessons of the teacher in the front 
rank of method, as applied to the instruction of 
young children. 

Let us look first at some of the preliminary con- 
ditions on which good class teaching of young chil- 
dren depends. Assuming that the subject chosen for 
the lesson is suitable, the first thing to be considered 
is the arrangement of the class. Save where the chil- 
dren are very few in number, the most convenient 
mode is that of their being seated in the gallery ; and 
they must be at ease. Physical discomfort of any 
sort is an insuperable bar to class order and class 
instruction. Everything likely to distract the atten- 
tion of the children, by appealing te the sense of 
sight, or hearing, or bodily feeling, should as far as 





possible be removed. The lesson should be preceded 
by suitable physical exercises, a little free play of 
arms, hands, and legs ; the children should be caused 
to stand and to sit a few times ; they should be stimu- 
lated by the cheerful words and genial manner of the 
teacher, so as to put them completely at their ease, 
and to establish at the outset a sympathetic relation- 
ship. No effective progress can be made till this is 
done. Teaching, to be successful, must be accompanied 
by the willing and continued co-operation of teacher 
and scholars. A few winsome words, a bright face, a 
sunny smile, take little children who are in bodily ease 
captive at once, and when combined with a suitable 
subject, and suitable methods, they may be held at 
the command of the teacher while the lesson lasts, 
The feet in proper place, the arms folded, or the hands 
clasped, and laid easily on the lap, and all are ready 
for the lesson. 

And now what is the object of the teacher? It 
should be a twofold one, viz., first, to impart informa- 
tion ; to add something, if but a little, to the children’s 
stock of knowledge; secondly, to train their intel- 
ligence. These two parts of the one purpose of 
teaching the young are conveniently spoken of as, 
Instruction and Education. Every lesson should con- 
tribute in its measure and degree to both these ends. 
Teaching fails in one great purpose if it does not 
secure a distinct addition to the child’s knowledge. 
Something which the teacher knows is put into the 
mind of the scholar, or something which the teacher 
can do is acquired by the learner. As the result of 
the act of teaching there is a building up of the 
knowledge of the child, or the acquisition of skill of 
some sort. In this way ‘ knowledge grows from more 
to more’ as the school life of the child goes on. 
But if teaching fails when this is not secured, still 
more grievously does it fail when it does not 
secure something in addition to this, and some- 
thing even more important than it. Great as is 
the advantage of knowledge to the young, still 
greater is the advantage of the possession of the 
power to obtain knowledge. But this power depends 
on the development of the mental faculties, and, 
especially in the case of young children, on the training 
of the senses to accurate observation. Oral conver- 
sational lessons are an excellent means of securing 
both these ends. It is this which makes object lessons 
so large a factor in all infant school work. Judiciously 
managed, there is ample scope for the exercise of every 
sense in turn upon things presented to the children. 
They may be shown what, and how, to observe, and 
how best to turn their observation to good account. 
This awakening and training of the faculties will be 
easily and naturally transferred to the observation of 
other things, outside the schoolroom, and will become 
the habit of the life. 

I have spoken of co-operation. Let it never be 
forgotten in the actual work of teaching, that a twofold 
process is necessary to success—the work of teaching, 
and the work of learning. There must be the con- 
tinual co-operation of the teacher and the learner. Is 
not this too frequently overlooked? Do we not often 
proceed as though the work was exclusively ours? as 
though, if only certain ‘methods’ be adopted, the 
work is necessarily completed? Or, admitting the 
dual work, may we not confess to the tendency of 
ascribing achieved success to the work of the teacher, 
and when failure comes, of casting the blame of it 
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upon the scholar? Yet nothing can be more certain 
than that the highest skill in teaching is realized when 
successful stimulus is so applied to the child’s intel- 
ligence as to make it apprehend and receive what, at 
best, the teacher can only present for its acceptance. 

For the accomplishment of this great function of 
teaching, a prime condition is the awakening and 
sustaining the interest of the children in whatever 
constitutes the subject of the lesson. It has been 
already said that, with regard to young children, we 
are dependent upon this condition for the excitement 
of that attitude of mind called Attention, without 
which there can be no progress in learning. And it 
has been further observed, that their interest is surely 
and almost wholly dependent on some awakening of 
their emotional susceptibility. Curiosity, the desire 
to know, is especially active, and is very easily aroused. 
A few simple genial words of the teacher at the com- 
mencement of the lesson, telling the little ones of the 
picture, or of something unnamed, which is to be 
seen, or of something which is to be told, when every 
eye is looking at teacher, every foot and hand in its 
place, and every voice hushed, will be an all but infallible 
recipe for securing class attention. So of other feeling, 
sympathy, expectation, etc. Every infant teacher’s 
experience shows how easily these and other motives 
may be worked upon for the desired end. Indeed, the 
great requisite in dealing with this phase of our work, 
is not so much the act of rousing, as discretion in the 
use, of this great ally of the teacher in dealing with 
her young charge. 

To deal wisely with the mind when thus attentive, 
there must be the application of those personal 
qualities of voice, manner, action, and language, on 
which stress has been laid, as well as the skilful appli- 
cation of those expedients of teaching which constitute 
good method, Every lesson should be the result of 
adequate preparation. Obviously the first step in the 
direction of preparing a lesson on any selected subject 
is to secure a competent knowledge of whatever it is 
proposed to teach. The matter is then to be arranged 
so as to present its several parts in due sequence of 
thought. Let the teacher ask herself, How shall I best 
begin ? and then set forth my knowledge of this matter 
so as to make it likely that the children will receive 
it? At what point do the children come most 
naturally and usually into contact with it? If the 
subject admit of it, begin at that point, with what is 
known, thence go on to what is new: this, as a general 
rule. Ifthe subject be entirely strange, what is there 
about it which is most likely to awaken the interest 
and strike the attention of these children? That will 
give the clue to its proper introduction. Many 
lessons are much too formal in their mode of arrange- 
ment. The supposed requirements in ‘ Notes of a 
Lesson’ issue in a sort of artificial and_ technical 
lesson arrangement, which destroys the freshness and 
simplicity and ease of that natural, though systema- 
tised, conversation with the children, which gives a 
charm to infant class teaching. An error frequently 
made is that of taking a subject in the order in 
which an account of it is given in a book, or of 
beginning with the origin of a thing, and following the 
processes of its manufacture or production to the stage 
at which it arrives when handled or dealt with in 
common life. This may be the right order, but it is 
not necessarily so. Thus, a lesson is to be given on 
‘India Rubber.’ The book tells us the history of its 





introduction to this country; the various localities in 
which it is found; the nature of the tree from which it 
is obtained; the mode of procuring it; how it is 
manufactured and applied; and then its uses. Or 
the subject is ‘Mahogany.’ Again the book begins 
with its history. We hear of the accidental discovery, 
by the carpenter, of its hard and beautiful grain ; then 
where it is found; how the tree is discovered in the 
forests; how felled and brought over here, and 
lastly its uses and qualities. Or let it be on ‘ Sugar.’ 
Where it is found; the appearance of the plantation 
and the sugar cane; how it is cultivated; the mode 
of its growth; the process of preparation; the kinds 
of sugar; and last of all again we come to its qualities 
and uses. Now this precisely inverts the natural 
order in which children are likely to investigate 
these or similar things for themselves. For this 
reason this arrangement is not likely to be 
interesting or impressive. The interest of the child is 
drawn to these various things according to the obser- 
vation of his senses upon them, as he sees them in use 
in daily life. He feels the ‘ India Rubber,’ notices its 
soft, elastic, flexible touch, observes its use in school 
or at home. He sees the mahogany in chairs and 
tables, is pleased with its pretty grain and colour and 
polish, so different from common woods; he tastes 
the Sugar, sees the little brown or sparkling white 
grains melting in the tea and making it so nice; and 
the natural course of inquiry would be, so far as he 
pursues it, from the uses and qualities which it shows 
to him at home, to the grocer’s or carpenter’s shop, 
thence to the warehouse, the ship that brought it, the 
country from which it came, the method of preparing 
or getting it, and lastly its growth and history. It is 
thus from that which is near to that which is remote 
that, speaking generally, we should ask the children to 
accompany us, 
(Zo be continued.) 


a 
The Mais Slap. 
BY MISS J, WARREN, 

Inspectress of Infant Schools to the Leicester Board. 








THE eleventh model described in my paper of August 
was followed by another spoon—/wel/th model—differ- 
ing from the former in that it has a curved handle, 
and adeeper bowl. The same tools were needed but 
the wood was much thicker, to allow for the curve in 
the handle. Altogether this spoon took about six 
hours to complete, and occurred again so soon to 
enable us to benefit by a repetition of the operations. 
As I observed elsewhere several spoons and scoups 
were made throughout the course, and the manipula- 
tions required being many and varied, I have no doubt 
they helped in no small measure to the general 
dexterity we gained in so short a course. This plan 
with the spoons may seem to be a deviation from the 
rule quoted in my earlier papers that variety should be 
studied, but it must be remembered that a very slight 
difference in the shape would amply suffice to satisfy 
this claim, especially in the eyes of a child as young 
as the Sléjd provides for. The size was not more than 
that of an ordinary table spoon. The test applied by 
the teacher of the excellency of our workmanship, 
while exceedingly simple, was all that could be desired ; 
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passing it through his hand he would comment on the 
smoothness of finish, and then toss it on to the bench 
to see how the bowl balanced, the slightest tilt on 
either side served as a signal for condemnation. Much 
skill is needed to obtain this ‘balance,’ and, until the 
spoon is really finished the crucial test could not be 
applied, for one slight shaving of wood on either side 
destroys the effect. The moral teaching, if I may be 
pardoned for referring to it here, is, that work, though 
unseen, if true, is beautiful, and so the lessons learned 
in childhood will, when the character is matured, most 
surely tell their tale in the future man or woman as 
the case may be. 

The thirteenth and seventeenth models 1 am obliged 
to leave out in my descriptions. I have lent these as 
specimens, and cannot describe them well unless I 
have them at hand. 

The fourteenth model is a meat or bread cutting 
board, about the size and thickness of our ordinary 
small knife-cleaner. In adapting the series for an 
English home this latter could well be substituted. 
The chief operation was with the large and small planes. 
Just a word here with regard to the use of the plane. 
In Sweden we fixed all our work, however large or 
small, we were advised to do this without excep- 
tion, no model in a children’s series ever being large 
enough to admit of other treatment. In England I 
have found in one industrial school at least, and in 
several workshops, that this is not done. I am, of 
course, open to correction on the subject, but surely 
the fact of this looseness clearly points to the great 
need we have of more systematic training in the 
handling of common tools—one way is right, which is 
it? and can the work be so good that comes from such 
indifferent training in these small matters? I believe 
all good wood-carvers insist on light work being firmly 
grasped or fixed. 

One end of this board is semicircular and the 
American plane was used to work it up, it having been 
first sawn out with a fine band saw. This was the 
first time this delicate saw came into use so far as I can 
remember, the hand and eye must be very steady 
and true to saw through the thickness without getting 
stuck fast, we made several attempts before succeed- 
ing, and though later on we could by instinct feel that 
the saw was doing its work well, at first I fear we lost 
much time and not a little good temper in looking at 
our pencilled line from side to side. The patience 
that a Sléjd training teaches is very sure, all other 
means usually tried seem flat and uninteresting after it. 

The fifleenth model is a small five inch handle. 
The work is principally done with the /athe, roughing 
out in the ordinary English way first. 

In the first course only three articles were turned. 
It is necessary here therefore for me to explain just 
how and what was done. The Niiiis lathe is of the 
simplest description, turned by the foot. The Director 
explained to us that in a large school he much preferred 
the machine turnery, and while he should deprecate 
the total extinction of turnery as indeed of carving 
from a Sléjd course, he still thought that it would not 
do for it to occur frequently, the chief danger to 
children would be of course in the tools and chips. 
He considered the position too cramped and the train- 
ing seemed to be only that of the eye, the work 
altogether being too close. 7 

In our lecture we discussed its use as an educative 
means at great length, and I am still partly unconvinced 





as to its being (as we were assured) a favourite 
occupation with the boys. The rapidity of the motion, 
together with the movement of the foot and the 
constant effort to keep the chisel in place, quite 
distracted me; then the multitudinous chips and the 
extraordinary amount of mischief one could effect 
without effort disgusted me. It will be seen from this 
that I did not like the work, I have no doubt boys 
when they do like it, enjoy that very distracting 
element that I despise, but for the life of me I could 
not see what fun there was, when by a careful—mark 
you—a careful adjustment of my tool, I succeeded in 
cutting the whole model in two, when I merely meant 
to make a delicate groove of beauty. The three-fold 
operation of moving the foot up and down, the revo- 
lution of the lathe spindle, and the handling of the 
tool proved altogether too much forme. Ican laugh at 
it now and compare it to nothing better than to the time 
honoured trick of patting the chest with one hand and 
rubbing the knee with the other while you describe 
circles with the head. 

Turnery is the enly Sléjd in some parts of Sweden. 
The children like it very much and work is excellently 
done, but the models that it would be well for a child 
to attempt are of course very limited. Still, partly 
for the sake of making handles to the tools, and partly 
because of its special eye training, it is introduced from 
time to time in the Nias Sléjd. ‘The handle took about 
an hour to complete, two or three different chisels 
being used and a borer being in requisition afterwards 
for the insertion of the blade of the tool, which in this 
case was to be an ordinary screw. 

The sixteenth model is an agricultural tool sharpener 
made of oak, about two feet in length, the handle 
about six inches, and the blade one and a half feet 
long, one third of an inch thick, one and a half wide. 
This blade is left rough, and I think afterwards fitted 
with a stone cement, or something for the sharpening 
purpose, it has raised much argument, at home we use 
a hand stone (small) for this purpose. 

This model, save for the knife work in the handle, 
was made almost entirely with the band saw, and it 
took a very long time to cut through, and being the first 
work done in oak we found it hard and continuous, 
but having accomplished it we were made familiar 
with the vagaries of our instrument; the continuous 
practice, though tedious at first, soon became quite 
interesting. Oak tests a good use of the fine saw 
almost better than any other wood. The oak used 
was native, and not so hard as some varieties. 

The eighteenth model is a hat rail about three feet 
long, with fixed pegs of wood fitted into their sockets 
by means of glue. The glue pot and the estimation 
in which it was held in Niiiis has before been spoken 
of, this being the first time we had occasion to use it, 
we learned to our cost that only by extreme care 
could we hope to make it play the part of servant 
instead of master. We came in time to think the scent 
the very pleasantest part of the whole affair, for so sure 
as the pot came into requisition, so sure were we to 
upset it, or dab it down on our clean benches, or 
indeed do something equally absurd and irrelevant, 
but one grand thing in Sweden we found to be the 
constant watchfulness for these minor difficulties that 
alone prevented our being ‘ weary in well doing,’ and 
time after time restored the equanimity of our feelings. 
As soon as the glue pot appeared, our teacher was close 
at hand to show us how to use it, and after using it how 
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to get rid of the superfluous parts that always appear 
when it is in the hands of amateurs. The six pegs were 
about six inches long, notched at the end, rectangular 
in shape, but near the base rounded off, and at the 
other end; they were made principally with the knife, 
finished off very thoroughly with file and sandpaper, the 
wood into which they were fixed was planed and had 
three faces, being a variety of fir. 

A new, or comparatively new, tool in this model was 
the dorer, the six peg holes being made with this, the 
chief difficulty was to get the right size, and to gain 
enough steadiness of hand to keep the tool straight, 
while turning the handle. No nails were used in this, 
nor indeed the little wedges of wood that are some- 
times used to tighten a peg fitted into a hole by the 
same means. In a later model—a_ bootjack—we 
turned two legs, and after fitting them in to the bored 
holes plugged them tight with wedge-shaped wooden 
pellets. 

The nineteenth model is an axe-handle, made of 
birch, and for this very useful article we used about 
three tools; first the axe, then the plane, and after- 
wards the American plane ; other tools were used, but 
the practice was principally with these. The axe so far 
had been kept very much in the back ground, occa- 
sionally we did a little roughing with it, but with this 
handle we found occasion to use it for some consider- 
able length of time, indeed the whole length and 
shape had to be gained by its use. The American 
plane is specially adapted to work of this kind too, 
where, by reason of the handle being curved, the 
ordinary plane became of very little use. Ours in 
Sweden were fixed in iron handles. I believe those 
used in England are chiefly set in wood. 

The twentieth model, with which I close my paper 
this month, is a flower-stand, consisting of five rect- 
angular rails fixed upon two wooden supports, each 
strip of wood measured about two feet long, one inch 
broad, and one half-inch thick. 

The planing in this model struck me as being very 
tedious, but I was singularly dull in the use of the 
plane, which, no doubt, accounted for my idea. Each 
strip required careful planing on four faces and two 
edges. The thing took us a day to finish, and when 
ready for fixing we were initiated into the art of 
driving a nail in such a way as to conceal it from 
view, the heads being first of all flattened with a hammer 
on iron. We drove them ‘home’ by a little triangular 
file until they sunk below the surface of the wood— 
then by using a large plane we managed to take off 
the broken surface of the wood, leaving in cases of 
careful work the mere suspicion of the place where 
the nail ought to be. 


— —— 


Science Hotes. 





Sir Joun Lupsock has made another vigorous 
protest against the virtual exclusion of a knowledge 
of common things from the ordinary school course. 
He thinks that much more technical education might 
be introduced even into elementary schools, some- 
thing analagous to the teaching of needlework and 
cookery in the case of girls. Sir John maintains that 
the present rules of the Education Department are 
crushing out Elementary Science ; and no one who is 








acquainted with our elementary schools can deny it. 
By common consent the specific subjects are at 
present dead. Grammar has practically become a 
compulsory subject. If teachers were free to adapt 
their instruction to the circumstances of the district 
and the needs and abilities of the scholars, grammar 
in many schools would cease to be taught as one of the 
specific subjects and some more useful branch of know- 
ledge would take its place. Then there is the fetish of 
spelling. Dr. Gladstone has estimated that a thou- 
sand hours in the school life of each child are wasted 
on the irregularities of English spelling. Boys leave 
school with little acquaintance with the world in 
which they are to live and move, girls are ignorant of 
cooking and the ordinary rules of health, and all for 
what?—to be able to parse and analyse and spell. We 
have no doubt at all that there are plenty of boys in 
Board Schools who can spell more accurately than many 
lawyers, doctors, or even fellows of the Royal Society. 
Sir John might have gone farther and called attention 
once more to our idiotic system of weights and 
measures. There seems no bounds to a nation’s 
endurance. The Germans still submit to have their 
books printed in types which are a disgrace to such 
an educated people and the English have a set of 
units which add at least a year to every boy’s school- 
life and then leave him the further labour of learning 
a better system before he can be said to commence his 
scientific studies. On this subject Sir William 
Thomson once said ‘I do not think anyone knows 
how seriously I speak it, but I look upon our. English 
system as a wickedly brain-destroying piece of 
bondage under which we suffer. The reason why we 
continue to use it is the imaginary difficulty of making 
a change and nothing else.’ Are our educationists 
really anxious to make the path to knowledge easy 
and leave us time to teach what is really worth 
knowing. ‘There is abundant room for splendid and 
useful reforms. 


* ® 
* 


Ir is matter of notoriety that paraffin lamps have 
largely replaced gas in comfortably furnished rooms. 
Gas, it is said, blackens the ceilings and spoils the 
decorations. It is usually supposed that this is owing 
to the sooty particles which float about in the flame. 
It cannot however be owing to the sooty particles 
because the result is the same when a bunsen burner 
is used. Dr. O. Lodge has recently explained for the 
first time how the blackening comes about and how it 
can be mitigated. The air of a room always contains 
a large number of dust particles. As a matter of 
observation so long as the objects in the room are 
warmer than the air in it, very little dust is deposited 
upon them. Where the air or a special current of it is 
much hotter than the objects, they rapidly become 
coated with dust. This admits of an easy dynamical 
explanation as the air particles which strikes the cooler 
objects lose some of their energy and rebound with less 
velocity than they had before. Dust particles therefore 
are carried toward the cool surface with greater force 
than they are repelled and consequently remain there. 
The reverse is the case when the surface is warmer than 
the air. To prevent the deposition of dust we should 
therefore aim at keeping the air in a room cooler than 
the furniture and walls, This is only possible when 
the room is heated by radiation from the sun or from 
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an open fire. Lamps and candles cause less hot air 
currents than gas and they are nearly always farther 
away from the ceiling than gas burners, hence they are 
comparatively much cleaner. Any object upon which 
we wish as little dust as possible to collect should be 
kept warmer that the surrounding air. 


* * 
- 

Tue opening address to the Chemical Section of the 
British Association was delivered by Dr. Wm. Crookes, 
F.R.S. The question has been often asked during 
late years, are the so called elements really elementary. 
The answer has depended upon the definition of the 
word. If an element is simply a body which has not 
been decomposed it may after all only be elementary 
in the sense that we have no means of decomposing 
it. The conviction seems to be growing among 
chemists that the elements are nearly all built up from 
one another according to some general plan. Prout’s 
hypothesis, the periodic coincidences pointed out by 
Newlands and Mendeléeff, the mode in which the 
elements are distributed on the earth’s crust, the analogy 
of the organic compounds being built up from a very few 
simple bodies, all point to the complex character of the 
so called elements. If so what was their origin. Dr. 
Crookes carries us back in speculation to the earliest 
time, before the earth was thrown off from the central 
fluid, before the sun was consolidated, when all was in 
an ultra gaseous state, at a temperature so intense that 
none of our present chemical atoms could have been 
formed. In course of time a cooling takes place and 
as this goes on what we now call elements are gradually 
formed. Hence out of one or at most a few elemental 
kinds of matter all the present 70 elements have been 
evolved. We may never be able to dissociate them, 
but for all that they may have existed as simpler bodies 
in former times on the earth, and at the present time 
in some of the heavenly bodies. 


OO 


H. U. €. T. Hotes. 





Tue National Union of Elementary Teachers, 
whose proceedings we have occasionally noted, 
continues its course of useful work in the cause of 
education. The Union being in close contact with 
over three hundred branches in different parts of the 
country, sensitively reflects the feelings, the opinions 
and the sentiments of elementary teachers, It is 
therefore a useful means of gauging their thoughts and 
susceptibilities and as such is valued by thoughtful 
educationists even to a higher extent than by a large 
number of the Elementary Teachers themselves. From 
the last Report of the Union which has lately fallen 
into our hands we gather that only about 12,000 out 
of 40,000 of the elementary teachers in the country 
are members of the Union. It is therefore clear that 
the 25,000 or 26,000 teachers in elementary schools 
who are not members of the Union are affording no 
moral or material support to the efforts of their leaders. 
We believe that the members of the Union include 
the most competent and more thoughtful members of 
the profession but we regret to note that so large a 
proportion take no active part in their professional 
organisation or in vindicating the special interests of 





the teaching profession. We have only to turn to the 
various communications made by the Union to the 
Education Department and to other public educational 
bodies to become aware of the range of subjects dealt 
with and the considerable public influence brought to 
bear on behalf of teachers. If a majority of the 
elementary teachers of the country were to take a 
thoughtful, intelligent, and earnest share in the work 
which the Union has laid out for them, great strides 
would immediately be made in the cause of intellectual 
education and in the removal of the grievances which 
render the work of teaching in elementary schools so 
arduous and distasteful. 
* # 
* 


Ar the last annual Conference held in Bradford a 
resolution was adopted, which, if carried into effect, 
will totally change the character of the Executive and 
give each locality a better chance of being directly 
represented in the management of the Society. 
An elaborate scheme has been prepared by the 
Secretary dividing the country into 27 districts, each 
of which under the new rule will be entitled to elect 
a representative on the central Executive. No doubt 
great discussion will arise as to the boundaries of the 
various districts but the principles adopted in the 
preparation of the scheme appear to be definite and 
sound. The Executive have endeavoured as far as 
possible to divide the country into districts containing 
equal populations, and presumably, equal numbers of 
of Elementary Teachers. To accomplish this, the 
districts of Her Majesty’s Inspectors, as arranged by 
the Education Department, are grouped into Electoral 
Districts for the purposes of the Union. We have 
little doubt that the principle will be adopted at the 
Portsmouth Conference next year though many 
alterations in detail may be necessary after the reports 
of the various local associations have been received. 


* * 
* 

Tue public influence of the Union has never been 
better illustrated than by the fact that their General 
Secretary (Mr. Heller) has been placed upon the 
Royal Commission now sitting to inquire into the 
working of the Education Acts. A few years ago the 
idea of a practical teacher being invited to take part 
in the deliberations of a Royal Commission would 
have been looked upon as an impossibility, but the 
fact that in the National Union of Elementary 
Teachers we have a corporate body representing the 
profession, and that its influence has been exercised 
for the benefit of public education, compelled the 
Government to admit that no such inquiry could be 
complete unless assisted by a representative expert. 
There is little fear that the practical difficulties of 
education will be overlooked during the remainder of 
this important enquiry. 

* * 
. 


WE understand that the Executive of the Union are 
preparing Memoranda on the various points which 
they desire to submit to the Commission, and that 
witnesses will be forthcoming to emphasise the views 
thus expressed. Those who have watched the dis- 
cussions respecting the Code during the last 20 years 
will be aware that a constant and consistent opposition 
has been given by practical teachers to the principle of 
Payment byResults, Gradually the publicareappearing 
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to recognise the validity of the arguments against 
the present system which have been so long advanced 
by the representatives of the Union and by all practical 
workers in the field of elementary education. Their 
views are to a large extent endorsed by the evidence 
given before the Royal Commission to which we have 
referred elsewhere. Mr. Matthew Arnold has given a 
definite expression in favour of the appointment of 
practical teachers as Inspectors. We have no doubt 
that if the Department would exercise a wise discretion 
in {the selection of practical men as Inspectors we 
should secure a more thorough examination of the 
schools without the irritating results which follow the 
work of Inspectors absolutely innocent of the principles 
of teaching or the practical difficulties of Elementary 
schools. 
* * 
* 

Ir seems to us desirable that the teachers in our 
large towns as well as [in our country districts should 
seriously consider their duty in the matter of giving 
personal support to the work of the Union. We find 
that many of our large towns, Birmingham to wit, 
afford a miserably inadequate support to the efforts 
made by the Officers and Executive of the Union. 
We are told that in some districts the teachers are 
weak enough to succumb to the opposition and adverse 
influence of certain School managers and members of 
school Boards who erroneously imagine that the Union 
is arrayed against them and that its influence is exerted 
in opposition to the proper management of elementary 
Schools. It is the duty of teachers to dispel this idea 
by affording information to public men in their res- 
pective localities, and to show that the effect of the 
Union’s work is to harmonise the relations of managers 
and teachers rather than to place them in opposition. 
Great strides in the way of practical legislation would 
follow a unanimous support of the Union by the great 
body of teachers throughout the country. 


* * 
* 

Tue better training of teachers has been under the 
consideration of the Union for some time and the 
recent Conference convened by the Executive, in 
which the Universities, the Training Colleges, and the 
various grades of the profession were represented, 
threw additional light upon this important subject. 
It is admitted that the present arrangements for the 
admission of teachers to the profession are not 
satisfactory, less than half of those who obtain the 
Certificate being untrained, never having passed 
through a Training College. At the same time we 
hear of an over supply of teachers. We believe there 
is no over supply of competent teachers, but that the 
Government have for many years admitted to the 
Teachers’ Certificate many persons with slender quali- 
fications. ‘These hang as a dead weight around the 
neck of a profession which is seeking to assert its 
independence and which ought to be, and to be 
regarded as, one of the learned bodies of the country. 


* * 
* 


Tue legal work of the Union grows apace. The 
fortnightly reports of the Law Committee give an idea 
of the number and variety of the cases dealt with, and 
the particulars, meagre as they are, show the very res- 
ponsible work thrown upon the Law Committee and 
the General Secretary in carrying out this part of the 





work of the Union. We note that during the past 
month special local inquiries have been made in 
several cases brought under the notice of the Committee, 
thus showing that the Committee are not in all cases 
prepared to take action on the ex parte statement of 
the teacher or of his representatives, but prefer to obtain 
an unbiased statement of the facts by an independent 
inquiry on the spot. The value of this branch of the 
work of the Union to its members cannot be overrated. 


* * 
* 

We are informed that the Executive desire that 
during the last quarter of the year a simultaneous effort 
should be made throughout the country for establish- 
ing Associations in places where none exist and also 
for increasing the membership of existing Associations. 
We commend this work to the more thoughtful 
members of the profession throughout the country. 
At no previous period has it been of greater importance 
that the opinions of teachers should be accurately 
ascertained and authoritatively expressed. The Union 
is about to submit the views of the teachers to the 
Royal Commission. No teacher outside the ranks of 
the Union can claim to have any voice in this 
representation, nor can they, if they neglect to 
become members, subsequently complain that their 
views were not taken into consideration. 


——— ee 


The ‘Practical Teacher’ Sale and Exchange 
Column. 


Owing to numerous requests, we have been induced to start this 
Exchange Column for the benefit of our readers. We shail be 
glad to insert announcements relating to the ‘ Sale or Exchange’ 
of books, etc., at the rate of ONE PENNY PER LINE, prepaid. 


Wanted.—A set of books as given in the Intermediate 
Arts Guide as Class Books, or part of them in good 
condition. Will give two-thirds of net price. 

Address Liber, care of Prof. Clive, 54, Nelson Square, 
London, S.E. 

Wanted.— 

C. Smith’s Conic Sections. 

H. Smith’s Algebra and Key. 

Wormell’s Arithmetic. 

H. Smith’s Trigonometry, Mensuration and Key. 
Wilson’s Solid Geometry. 

State lowest price for any, or the lot. J. B. care of 
Prof. Clive, 54, Nelson Square, London, S.E. 


Wanted.—London University Calendars for 1879 and 
1880, and an Autocopyist in good working order. 
Address W. B. Clive, 54, Nelson Square, London, S.E. 


For Sale.—Rawle’s Geometry. Is. Grammaire des 
Grammaires. 3s. 6d. Pearce’s Eng. History. 1s. 6d. 
Reynold’s Algebra. 9d. Majors P. T. Year Bks. II., 
IIl.and IV. 6s. 6d. Clarendon Press Tempest. 1s. 6d. 
Macturk, Physical Geography. 1s. Sparkes’ Algeb. 
Difficulties Simplified. 1s. 6d. Boucher’s Mensuration. 
3s. Abbott, ‘How to Write Clearly.’ Gill’s Sch. of Art 
Geometry. 1s. Newth’s Natural Philosophy. 3s. 6d. 
Havet’s French Grammar, Pt. II. 3s. 6d. Any of the 
above, post free, at half price. All in good condition. 
Teacher, 1, Belvedere Place, Marshgate Rd., Richmond, 
Surrey. 
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Publications Rebietved. 





Germany. By S. Baring-Gould, M.A. T. Fisher 
Unwin. 


This is one of a series of volumes called ‘The Story of 
the Nations, being successively issued by this firm of 
publishers. Mr. Baring-Gould, the title-page tells us, is 
assisted by Mr. Arthur Gilman, who is the author of 
another of the series, viz., The Story of Rome. We notice 
in the list of volumes published or promised, some that 
ought to be exceptionally interesting, ¢,¢., Carthage, b 
Professor Church, and Holland, by Professor J. S. T. 
Rogers, M.P. 

his volume, we see, is not Mr. Baring-Gould’s first 
departure from myths and Saint-lore, in which he shines 
so conspicuously, as already he has given the world a 
volume on the country whose history is sketched here, 
viz., Germany, Present and Past. 

When we say that the volume is one of some 400 odd 
pages, and that it traces the story of the Germans from 
113 B.C. to the siege of Paris, which our young men can 
almost remember—we need hardly add that the story is 
not very full of detail, and yet it reads really like a story ; 
and we believe that there are hundreds of fourth form 
school boys who would welcome the book as a most 
pleasing Spee and read it from end to end, much as 
they would a story book. 

The sketch of Hermann in his victory over Varus, in 
his cruel betrayal by his father-in-law, and in his final 
destruction by his own relations, is told in Mr. Gould’s 
best style. 

In the story of Clovis the author had an opportunity of 
showing his marvellous knowledge of early Christianity, 
and tells his story with evident delight. 

There is not too much of deduction-drawing, the story 
being allowed to tell its own moral ; but at the conclusion 
of the volume there are a valuable couple of pages on the 
connection between the weakness and the strength of all 
countries soldiered as modern Germany is. 

The book concludes with an index, and abounds with 
illustrations, which deserve some notice. They are not 
the outcome of the imagination of the modern book illus- 
trator, but careful reproductions or representations of 
ancient sculpture or of mediaeval manuscripts. In nearly 
all cases the origin of these pictures is given. They have 
not, as is acknowledged, been collected by Mr. Baring- 
Gould, but are, for the most part, copies of prints which 
have appeared in Germany in the ‘ Deutsche Geschichte,’ 
by L. Stacke, and which the publisher has obtained especial 
—— to reproduce. Mr. Gould would wish all 

nglish readers to remember that they too have sprung 
from the same stock as these heroes of old, and that they 
have as much right to honour Hermann and his followers 
as their own noble ancestors as have the Germans them- 
selves. 

We shall look for the other volumes of the series with 
considerable interest, and can only trust that they may be 
worthy fellows of the valuable work before us. 


The Explanatory English. Grammar and 
Poetry. By CharlesShuker. Standards I. and 
Il., I1%,, IV., V. London: John Marshall 
and Co. 


We have here one of the many compilations in which 
the dominating idea is to meet the requirements of the 
Code. In the case of English Grammar the attempt to 
do this is hardly compatible with the most rational course 
of instruction. For instance, it is very doubtful whether 
young children in Standard II. are really benefited by 

ing taught to deal in an analytical way with the words 
they have only just learnt to read, and to express the 
result in grammatical technicalities. In order to make 
the work as complete as possible the compiler has included 
in the book for Standards I. and II. lessons on the abstract 
noun, the tenses of verbs, auxiliary verbs, and the infinitive 





mood. This, of course, is more than is needed, but it 
serves to give variety to the early lessons in grammar. 
In this and in all the books the definitions and explana- 
tions are clear, simple, and rational. The exercises and 

uestions for examination are numerous and well-chosen. 
it is a feature worthy of notice and approval that a large 
number of the exercises are taken from the poems 
appended to each book to be learnt for recitation. Thus 
the grammar lessons become the means of impressing on 
the memory the passages to be prepared, and also of 
assisting to a proper understanding of difficulties of con- 
struction. 

The selected poems number five or six in each book, 
and are for the most part of the familiar class. Each is 
introduced by a few words of explanation, and followed 
by simple notes. Among the pieces for Standard II. are 
Lucy Gray, and We are Seven; for Standard III. 
Casabianca, The Village Blacksmith, and the Inchcape 
Rock ; for Standard IV., Lochinvar, Hohenlinden, and the 
Wreck of the Hesperus; and for Standard V., Gray’s 
Elegy, the Last Minstrel, and the Spanish Armada. 
Another book for Standards VI.and VII. is promised to 
complete the series. We ought to add that the matter is 
neatly arranged and well printed. 


Infant School Songs. J. Curwen and Sons, 
London. Pianoforte Score. 


We would specially call the attention of teachers to 
this valuable book of Infant School Songs, which is 
decidedly the best and most complete collection we have 
yet seen. It is needless to say that the work is got up in 
the best style: while the sentiments, words, and music 
are eminently suited to the comprehension and capacity 
of the little ones. 


London University Examinations. Intermediate 
Arts Guide, July. Ballitre, Tindall, & Son. 


This is a small pamphlet issued monthly by tutors of a 
correspondence class. The number for July contains a 
selection of text books suitable for students preparing for 
the intermediate examination in arts. No list of books is 
perfect ; and in time, often very soon, corrections and 
additions become necessary. Ina periodical publication 
this is quite possible. Beside an excellent selection of 
text books, the July number contains the questions recently 
set and the answers to the questions in mathematics. 
These will be useful to those who are pretty well advanced 
with the work for next year. 


1750 Examination Questions on English 
istory. By Oxon. Swan Sonnenschein, Lowrey 
and Co. 


The arrangement of the materials of this useful little 
manual is all that calls for any remark. 


The questions, with a few exceptions, are taken from 
Papers set at Oxford (both Honours and Pass), Sand- 
hurst, Woolwich, Cooper’s-hill, and by the Examiners for 
the Civil Service ; every question being marked as to its 
source. These are generally arranged according to 
reigns, and often into two classes in each reign, the 
former class being supposed to consist of harder ques- 
tions than those contained in the latter. To each question 
carefully defined references are made to one or more of a 
list of Leche given at the beginning of the book. This 
list also includes the name of the publisher and price of 
each book. 

We will quote literatim at random, one question, with 
its references, which will explain the system adopted. 

‘Trace the effect of the organization of the Church in 
giving unity to England after the conversion of the 
Saxons.’ O. 

G. 29—30; S. I. viii. Doc. 8 ; P. xx.; B. 4. 

The O.shows that this was a question given in the 
Oxford Honour Schools. 
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The G. 29—30 means that information may be found 
on it in Green’s History, on pp. 22, 30; the other letters 
referring to Stubbs’ ‘Constitutional History,’ Stubbs’ 
‘Select Charters,’ Pearson’s ‘Early and Middle Ages,’ 
and Bright’s ‘ History for Public Schools.’ 

The advantages of such an arrangement we need 
scarcely say are considerable, and we consider the work 
accordingly very superior to any other collection of 
examination questions on the subject which we have seen. 

The author promises in a future edition to examine and 
make references to other well-known works on consti- 
tutional history—adding at the same time any new ques- 
tions that may appear in the meantime. 

Of what is practically the same question, as asked for 
by two or three examiners, the other forms are printed as 
notes at the bottom of the page on which it appears. 

The book we think would be improved by the addition 
of some dozen model answers—as to the manner 
examiners expect their questions answered. 

The volume finishes with a carefully prepared index. 

We cannot but conclude with heartily recommending 
the volume to all preparing themselves or others for com- 
petitive examinations. 


Suggestive Lessons in Practical Life: First, 
Second and Third Series. Smith, Elder, and Co. 


These are reading books for school and home use, and 
are designed to train the young to thoughtfulness and 
intelligence through observation of the facts of the 
worlds industry and skill. The first series is entitled: The 
food we eat, being specially adapted to Standards III, 
and IV. Some idea of the treatment will be gained by 
reading the headings of the first few lessons. The first 
section is upon the soil we till, this is dealt with in 
ten lessons, viz., the tools we use, the machines we invent, 
the poor we benefit, the ears we select, the seed we sow, 
the grass we mow, the chaff we winnow, the flour we 
dress, the grain we grow, the vegetables we raise. 

We then pass on to the succeeding sections : The bread 
we bake, the cows we milk, the cattle we slaughter, the 
fish we catch, the fruits we enjoy, andsoon. The volume 
is well printed, well bound. The illustrations ‘are 
abundant and excellent. We are certain this book will 
become a favourite with the children who use it, and it 
deserves to do so. 

The next series is a continuation of the first in general 
method and development. The subjects of the second 
volume are the clothes we wear, the houses we build and 
the rooms we furnish. The third series discusses the fuel 
we burn, the metals we melt, and the forests we clear. It 
will be seen at a glance what a wide field is covered and 
what abundant scope there is for a judicious selection of 
material of a kind at once instructive and interesting. 
The author is to be congratulated upon the judgment he 
has shown in the choice of matter and the ability with 
which he has arranged it. He is much indebted to the 
illustrations, and not a littletotheenterprise ofthe publisher. 
The children and their parents are under obligation to 
the united efforts of author and publisher. Information 
of the kind here afforded is valuable and hitherto often 
difficult of access. We hope an ample reward will recom- 
pense the labour bestowed upon these books. 


Le Verre d’Eau. By E.Scribe. Whittaker’sFrench 
Series, 

Ever since the time when Lord Sherborne, then Robert 
Lowe, called attention to the fact that our English youth 
should be attracted to the study of French by the brilliancy 
of its light literature, there have been attempts to popu- 
larize the master-pieces of modern French authors in this 
country. Nor can the publishers complain that the demand 
has failed to keep pace with the supply. The present 
volume is a clearly printed volume of 130 pages with a few 
notes where they seemed necessary. Theseare printed at the 
foot of the page to save the trouble of referring to the end 
of the book. The edition is in every way a good one and 
deserves a wide circulation. 





Little Asker ; or Learning to Think. By J. J. 
Wright. Swan Sonnenschein and Co. 

The title of this pretty and _ useful little book, coupled 
with its first three lines, in which we are told that ‘ Little 
Asker’ lived at ‘ Solitude, gave us the notion that we 
were going to read an Allegory, and not a story of possible 
boys and girls, who could have really lived and thought ; 
but it is not so. True the little lad, whose proper name is 
Dennis Abbot, was nick-named ‘Little Asker’ by his 
father on account of his insatiable curiosity; and the 
name of the house he lived in happened to be ‘ Solitude,’ 
because no children’s voices had been heard there for 
many years, but beyond these names there is nothing 
particularly allegorical about the book. 

The object of the book is to teach parents and those 
with the charge of children however g, how to 
encourage them in their healthy thirst for information, 
and how to lead their minds into the proper channels of 
thought and enquiry. 

Little Asker's father was a doctor and capable of 
initiating him and some young ladies who figure in the 
book into the mysteries and beauties of nature, which he 
does in a most fascinating manner. The account of the 
child’s first catching a sound and a sight of the sea is most 
beautifully told, and the way in which his good mother 
teaches him that he, small as he is, is really bigger than 
the sea, inasmuch as he is alive and with a will of his own 
to do what he likes, is most admirably put. 

We most strongly recommend mothers and teachers to 
get this book, to read it to their children and then talk 
to them about it. They will soon find out their own 
children’s leanings, and learn from this story how to 
encourage them in their early searchings for truth, and 
above all how to find in all the Great God and Father of 
us all. 


Stops ; or Howto Punctuate. By Paul Allardyce. 
London: T. Fisher Unwin. 


The title of this daintily got up booklet so clearly indi- 
cates its character that but few words by way of commen- 
dation are needed from us. The author has done his work 
admirably. No better book on the subject could be put 
into the hands of a young student. It has our hearty 
approval, and we congratulate the author on his little 
volume having reached its fourth edition. 


General Garfield. A Biography with Musical 
Illustrations, by A. J. Foxwell. London: 
Curwen and Sons. 

On the whole, an attractive little work, with several 

—— and instructive features. The selected music is, 

owever, occasionally trivial and commonplace. Especially 
weak and poor is No. 1, with its many repetitions of 
melody, and its ungrammatical harmony. 


Key to Beginnings in Book-keeping. By the 
Rev. J. Hunter, M.A. Longmans. 

We had the pleasure in a previous number of favourably 
reviewing the work of which this is the key. 

The exercises are all carefully worked out, and exhibited 
in the form that the student should present them. 

Coupled of course with the work itself, as we said 
before, we believe young people going into some small 
business, could easily teach themselves to keep their 
accounts and send out their bills to their customers in a 
business-like and proper way. 

Teachers using the manual will save a great deal of 
time in procuring the little work which cannot be a 
very expensive one. 

Ablett’s Drawing Copies : Demonstration Sheets, 
No. XI. London: Blackie and Son. 


Set No. XI. of these sheets contains six. examples in 
freehand for Standard VI. Each example is enlarged to 
four times the size of the copies provided for the pupils. 
It will at once be seen that they will thus be very effec- 
tive. They will be very suitable for suspension before a 
class for class teaching purposes. 
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Czsar. De Bello Gallico. Book I., with Notes 
and Vocabulary. London and Edinburgh: W. 
and R. Chambers. 


Messrs. Chambers here supply a very neat and handy 
edition of the First Book of Czsar, in limp cloth covers. 
At the foot of each page are brief explanatory notes, such 
as are needed to he P the young student over difficult 
places, not usually by giving a full translation of the 
passage, but by supplying a hint or cue which will enable 
the reader to make a translation for himself. At the end 
of the book is a vocabulary, which appears to be complete, 
and which will therefore make a dictionary, with its 
puzzling diversity of meanings for a single word, unneces- 
sary to the young learner. 


Hints on French Syntax, with Exercises. By 
F. Storr. Wm. Rice, Fleet Street. 


When we reviewed the first edition of this work fifteen 
months ago, we cordially recommended it as the result of 
much knowledge and experience on the part of one who 
was well acquainted, not only with the difficulties of the 
subject, but of the difficulties of teaching it. The 24 pages 
have grown to 48, but the increase is due to 4 collection 
of exercises. The author tells us that they were added at 
the request of several masters and mistresses who rightly 
objected to preaching without practice. These exercises 
are in the main extracts or translations from Standard 
authors, chosen, not merely to illustrate French Syntax, 
but because they are instructive. There can be no doubt 
but that the book has been rendered much more serviceable 
by the addition of the exercises, These hints and exercises 
could only have been written by one who was both a com- 
petent teacher and an able scholar. We conclude with a 
request that the author would give us a similar set of Hints 
on German Syntax. Such a compendium is much wanted 
and he is quite able to write it. 


The Musical Student’s Manual. By Thomas 
Murby. Fifth Edition. Murby: London. 

This Manual contains a large amount of valuable 
information for the general musical student. The matter 
is well-arranged and the illustrations are lucid and 
forcible. In addition to the elements of musical knowledge, 
it comprises ‘a guide to the reading of vocal music,’ and 
a chapter on Modulation. The substitution of the modern 
sol-fa names for the older do, re, mi, &c., would, we 
think render the work much more useful to the majority 
of students. 


Longmans’ New Readers. Standards V. and 
VI. London: Longmans, Green and Co. 

The two volumes which form the latest issues of this 
excellent series are marked by the same characteristics as 
the books for the lower standards. There is considerable 
freshness in the selection of passages for reading lessons, 
the list of authors represented including Dickens and 
Thackeray, Lady Brassey and Sir Samuel Baker, Macaulay 
and Disraeli, Charles Reade and George Macdonald, Dr. 
Hartwig and Sir Henry Roscoe. The extracts are care- 
fully edited, and each lesson is followed by a vocabulary 
of the more difficult words, short explanatory notes where 
necessary, and a set of lessons and exercises on Grammar 
and Word-forming. The grammatical exercises are well- 
chosen, being to a great extent extracts from poetry of a 
standard character. We must not omit a word of praise 
for the well-made paper, the clear bold type, the suitable 
and interesting engravings, and the substantial cloth 
binding. Altogether this set of Readers is likely to prove 
attractive and interesting to teachers and scholars alike, 
and can hardly fail to become very popular. 





Owing to pressure on our space we are compelled to 
hold over several reviews, &c., till our next issue. 





WHITTAKER & COS NEW BOOKS. 


Modern German Authors. New Volumes. 


DER BIBLIOTHEKAR. Lustspicl von G. von MOSER, Edited by 
F. Lance, Ph.D. Authorised Edition. Price 2s. 

*Moser’s play, better known to English readers as ‘‘The Private 
Secretary,” gives excellent practice in idiomatic modern German. Dr. 
Lange has made a happy choice in this last addition to his admirable 
Series.’—Fournal of Education. 


SET FOR NEXT YEAR'S 


EDINBURGH UNIVERSITY LOCAL EXAMINATIONS. 

DIE JOURNALISTEN. Lustspiel von GUSTAV FREYTAG. 
Edited Professor F. Lance,,Ph.D. Amthorised Edition. 2s. 6d. 
Just Published. 

ENGLISH AND GERMAN. 


Shakespeare's Plays, Text and Introduction in English and German. 
Edited by C. Sacus, Prof. Ph.D. 


Now Read: 
1.—Julius Caesar. s.—Othello. 
2.—Romeo and Juliet. 6.—Hamlet. 
3.-—King Henry VIII. 7-—A Midsummer Night's Dream. 
4-—King Lear. 8.—Macbeth. 


* Students of German would do well to obtain such useful and inexpensive 
works.’—Schoolmaster. 


To be published at short intervals, in Fcap. 8v0, cloth, 9d. each. 
WHITTAKER'’S FRENCHi SERIES, For the use of Schools and 

Private Students. Edited by A. BARRERE, Professor, Royal 

Military Academy, Woolwich. And Others. ‘ 


Reprints of select works ee best French authors at a price which will 
place them within the reach of everyone. No trouble will be spared to 
render this Series as useful as possible, for which pu ¢ the services of 
well-known professors have been retained. Due regard will be paid in the 
selection of the subjects to the uirements both of beginners and of 
advanced students, and more especially to those of the Candidates for the 
various Local Examinations. Each number with a literary Introduction 
and Arguments in English, foot-notes explaining the more diffcult passages 
and translations of the idiomatic expressions into the corresponding 
English idioms. 2 


Now read 
MOLIERE. LE BOURGEOIS GENRE 
ERE. LE BOURGEOIS GENTILHOMME. Gasc. 
MOLIERE. L’AVARE. Gasc. eee, | Cass 


Nearly ready— 
SOUVESTRE. SOUS LA TONNELLE. Desage. 
MOLIERE. LE MISANTHROPE. Gasc. 
LAMARTINE, JOANNE D’ARC. Barrére. 
Others to follow. 


2, WHITE HART STREET, PATERNOSTER SQUARE. 








Pe? PY 








NEW VOLUME OF ‘THE STORY OF THE NATIONS, 
GERMANY. By Rev. S. Barrne 


Goutp, M.A. 102 Illustrations and 6 Maps. 
Crown 8vo, cloth, ss. Now Reapy. 








Previous Volumes in Same Series. 
ROME. By Arruur THE JEWS. By Prof. 
GILMAN, M.A. HOSMER. 


‘We heartily commend 
this volume. ’—Schoolmaster. 


‘ The writer is graphic and 
descriptive.’—.Spectator. 





Lonpon: T. FISHER UNWIN, 26, PaTERNOSTER 
SeuarE, E.C. 





‘The whole of the Books are well done, and deserve strong 


r dation.’—Zhe Schoolmaster. 
JOHNSTON'S & THE KINDERGARTEN 
NUMBER IS UNIQUE. 
ENTERED AT STATIONERS’ wn COPY 
ALL RIGHTS RESERVED. 
ARE THE BEST. BQQKS 


17 Numbers, at 2d. each; Superior Edition, 
in plain marbled covers, at 3d. each. 


See Opinions of the Profession and the Press, forwarded, 
with Specimen Pages, free by post on application. 


A. JOHNSTON &CO., 6, Paternoster Buildings, London,E.C, 
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D A R L, O W & C O,’ S LUNG a 


feat MAGNE TINE isis: 


These Appliances are recommended and used by the Profession for the Cure of 























Gout Asthma Chest Weakness Sore Throat = : . 
Sciatica Rheumatism Spinal Affections Heart Affections = 
Lumbago Rheumatic Gout Bronchitis Liver Complaint 
Neuralgia | Lung Affections Winter Cough General Debility 
And every other form of Nervous and Rheumatic Affection. 
TESTIMONIAL,—The Rev. J. CHARLESWORTH writes: ‘Will you be good enough to ol 
forward one of your Chest Protectors? I have worn one during several winters with ies ee sas 
great benefit.’ [Pamphlet Post-free. 25/-, 30/-, and 35/- each. 





DARLOW & CO., 443, WEST STRAND, LONDON, W.C. 





Possessing all the Properties of the Finest Arrowroot, 


~ BROWN & POLSON'S QGORN FLOUR 


/s a Household Requisite of constant utility, 
For the NURSERY, the FAMILY TABLE, and the SICK ROOM. 


Note.—Purchasers should insist on being supplied with Brown & Polson’s Corn Flour. 
Inferior kinds, asserting fictitious claims, are being offered for the sake of extra profit. 











FOR FULL DETAILS OF 





W. & A. K. JOHNSTON’S WALL MAPS, 

W. & A. K. JOHNSTON’S ATLASES, 

W. & A. K. JOHNSTON’S WALL ILLUSTRATIONS, 

W. & A. K. JOHNSTON’S GLOBES, 

W. & A. K. JOHNSTON’S MISCELLANEOUS PUBLICATIONS, 


’ See their complete Catalogue, which is posted gratis to any address. 





W. & A. K. JOHNSTON, 


| (EsTABLISHED 1825), 
Geographers to the Queen, Educational and General Publishers, 
i Edina Works, Easter Road, Edinburgh; and 5, White Hart Street, Warwick Lane, London, E.C. 


J. BOULTON & Co's, Limited, EDUCATIONAL PUBLISHERS, Etc 


| Just Ready, New and Cheaper Edition of the FINSBURY ATLAS. Price 2s, 6d. Royal d4to, 32 Maps, 
Coloured by Hand, Complete Index. 


__ READING BOOKS AND CLASS SUBJECTS. SPECIFIC SUBJECTS. 


Entertaining Library of Standard Works Abridged , 

ao Mendes. tn, cach. Vicar of Wakeheld, Gellivers | —ememtaty Algetaan. 6A Answaas, 64. 

Travels, etc. Rudiments of Algebra, with ANSWERS, 9d. 
New Standard Readers. Primers I. and II. Books I. to | Natural Philosophy (Mechanics). 9d. 

VI. Object Lessons, Poetry, etc., etc. : 2 
Technical Readers. Introductory, and Books I. to VI. Animal Physiology, Botany, Latin and French Gram- 
Our Country’s Story. Historical Reader. 1s. 6d. mar, Magnetism and Electricity, with Diagrams, 
Manual of ctical Geography. Is. etc. od. 

Meanel + se 1s, WirH ANSWERS, Is. 6d. | gnencer’s Elementary Practical Chemistry. New 
Laurie’s New Lithographed Copy Books. 2d. each. Edition. Contains Tests for Bi., Ba., and Am. 210 pp., 1s. 6d. 
| Code Systematic Copy Books for Standards. 2d.each. | Dr. Robertson’s Tots and Cross Tots. Just Published. 6d, 


CENTRAL SCHOOL DEPOT’ 4, WORSHIP STREET, AND 12¢, PATERNOSTER ROW, E.C. 
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DEGREES FOR SCHOOL TEACHERS. 


Every Certificated Teacher (either sex) possessed of 
ordinary ability and perseverance may become Members of 
the London University with from 12 to 18 months’ study, 
in the long-established ‘ London University Matriculation 
Correspondence Class.’ The fee is payable on passing, 
For full particulars, send stamped envelope to 
*Clericus,’ 19, Imperial Chambers, Dale Street, Liverpool. 








MURBY’S IMPERIAL COPY BOOKS. 























Rapid! ing thei 
‘EXCELLENT.” | *i0 Jnait jad’ | ‘(UNEXCELLED.’ | 
Schools. 
t7 NUMBERS, PRICE ad. EACH. > 

2. Half Text. si. ~~ Small. 9- Small Hand. 
2. Half Text. 6. i) Hand. 10, Small Hand. 

. Half Text. 64. Double Small, 11. Small Hand. 
Es Large and § Text. . Small Hand. ta. Small Hand. 
« Half Text. ? 7%. Three Hands. 1s}. Ladies’ Hand. 
S Small Text. | 8. Small Hand. | 








London: THOMAS MURBY, 3, Ludgate Circus Buildings. E.C. 





BORD'S PIANOS, 














OIL-COLOURS, 


EYRE & SPOTTISWOODE’S 
MATHEMATICAL DRAWING INSTRUMENTS, 
And all Drawing Materials suitable for Technical 

and Art Students: 
BEST TOWN-MADE DRAWING INSTRUMENTS, 
As used in Public Schools. 
EYRE & SPOTTISWOODE, 
London—Great New Street, Fleet Street, E.C. 





WATER-COLOURS, 























{45° Over 250 Successes! 10 First Places. 


Day, EVENING, AND CORRESPONDENCE CLASSEs. 
The London Civil Service College, 27, Chancery Lane, London, 





EIGHT YEARS OF UNPARALLELED SUCCESS. RESULTS UNEXCELLED. 
Derartments.—CIVIL SERVICE, LONDON MATRICULATION 
UEEN’S SCHOLARSHIP, CERTIFICATE UNIVERSITY 

-OCALS, SPECIFIC SUBJECTS, etc. Messrs. Skerry, F.S.Sc., 
Smitu, M.A., Crome, M.A., Barver, B.A. (Hons.), Notman (Hons.), 
and Co. (22 Tutors, Graduates of London, Cambridge, etc.). 
Clerkships, Men (age 17-20, Salary £80-£250), end, 3rd, 4th, sth, oth, 
16th, a7th, 31st, 37th, 30th, etc.; Excise (19-22, Salary £95-£300) sth, 6th, 
8th, oth, roth, rith, rath, 13th, etc.; Customs (19-25, Salary £ $-£200), 
3rd, 4th, sth, 6th, 7th, 8th, etc.; Female Clerks (18-20, Salary £65-£80, etc.), 
sth, rath, r7th, 37th, 47th, s4th, etc.; Boy Clerks (15-17, Salary £36, etc.), 
3rd, 8th, th etc. ; Surveyors of Taxes (19-22, Salary £100-£400), 1st, 3rd, 
4th, etc. Highest laces at all centres throughout Great Britain and Ireland, 

Civil Service Guide and Prospectus (10th Thousand), post free, from 

we. a 7 TERA, of H.M.C.S., 27, Chancery Lane, London, 

. rder the 


‘Civil Service Competitor, 


1d. weekly, of all booksellers, or sent free for 6s. 6d. per annum. Contains 
latest details, with Examination Papers of all Examinations, original 
articles, valuable hints, etc. More information than in any similar 
publication, 


GEORGE GILL & SONS, 
RECENT PUBLICATIONS. 


All Teachers should see the following before ordering new 
books. 


THE ‘WHITEHALL’ LITERARY READERS. 


The only Standard Readers ; specially compiled to suit the 
latest requirements of the Code. They are not old reading 
books re-dressed, but are entirely new. 





STANDARD I. we tee ce ee OL STANDARD Wh, exe cee ove 18. od. 

STANDARD If, «. .. .. .. 20d. | STANDARD IV, «- «. .. 2s. 3d. 
0 ¥. (Voyages and Travels; comprising scenes from the histo: 

oTANg Sotundion) he most interesting conder published. ... 12s. a 


STANDAROS Vi. & Vil. (Extracts from the Works of Standard 


Also Primers Part 1, 2, and 3; each 3d. Cloth, 


THE ‘ALBERT ’ GEOGRAPHICAL READERS. 


The most interesting, the most readable, and the most beauti- 
ful Geographical Readers yet produced. 


STANDARD |. nvr wee ane od. | STANDARD IV, «+ one one 28. od. 

STANDARD I, + wee ove od. | STANDARD V, sxe wee on 1s. 4d, 

STANDARD Hl, +. ses ene 1s. od. | STANDARD VI, «- «. «. 28. 6d. 
STANDARD Vil, -- «. .. 28. 6d. 


THE “WHITEHALL’ DRAWING COPY 
BOOKS. 


Specially prepared in accordance with the New Schedule, 
The following numbers are now ready :— 


FREEHAND DRAWING. MODEL DRAWING. 
STANDARDS 1, GI, .. No. x. ... od. | STANDARD IV, «.. .. No. 4. . 2d. 
STANDARD Il, .. .. No. a. ... ad, | STANDARD Y, «- .- No. 7. ... ad, 

: GEOMETRY. 
STANDARD I, + No.3. sd | graupany fy, ... ... No. 5... od. 
STANDARD ¥. .- .. No.6... od. | STANDARD V, «=. No. 8 ... od. 


GILL'S PRACTICAL GEOMETRY FOR THE 
STANDARDS. 


These little Text Books contain all that is necessary for this 
subject. Standard IV., 1d. ; Standards V. and VIL, 2d. each. 


THE WHITEHALL COPY BOOKS. 


In Twelve numbers, two for each Standard. These Cop 
Books are the most practically useful in the market. Price 2 


GEORGE GILL and SONS, LONDON. 
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LONDON UNIVERSITY EXAMINATIONS 


The London Intermediate Correspondence Classes. 
Conducted 2° & a College Professor. Tutrors—M.A. (Hons.) P ame ed 
Prizeman (M B.A., and B. Sc. (Hons.), London and a 
Wrangler, have specially prepared courses for B.A., B.Sc., the Fog B. 
and B.Sc. and Matriculation, af low /ees. Single subjects, or full 
preparation. 
Course i the ions of the last twelve Exams., Weekly 
Notes, Hints, Test Papers, and Solutions of Difficulties, etc., etc. 


Address: Professor Clive, 54, Nelson Square, S.E. 
Fust Issued. Price ONE SHILLING. 


INTERMEDIATE ARTS GUIDE 


Containing the latest Papers, 'full Solutions to the Mathematics, and a 
guide to the selection of suitable’ books, and best editions of Authors for 
1887, etc., etc. By the Tutors of the 


LONDON INTERMEDIATE CORRESPONDENCE GLASSES. 


London: Baruere, Tinpat, and Cox, 
or on direct application to Professor Cuive, 54, Nelson Square, S.E. 


ECOND YEAR CERTIFICATE — DECEM- 
BER.—Highly successful Coaching by Correspon- 
dence. No fee unless successful first time. Backward 
students made to pass. Exceptionally low terms.— 
Addressed envelope for particulars, list of ag 
&c., George Henry Sparrow, Forest Gate, London, E. 
N.B.—Actin Teachers who intend taking Papers 
of the Second Year are invited to communicate at an 
eatly date with Mr. Sparrow. The work for Second 
Year Students having been the speciality for the past 
five years, with increasing success each year, there 
is little fear of failure now. Dull Students are got 
through safely, and bright ones pushed into First 
ivision. 


| Bags ¢- MATRICULATION (all passed 


at last Exam.).—Preliminary Medical and Pharma- 

ceutical preparation by v Butler Smith, B.A., 
London, assisted by competent Teachers. Good Labor- 
atory.—Polytechnic, Regent-street, 


Tuition by Correspondence 


CERTIFICATE.—The preparation established in 1871 is 
available as usual. The following are the fees charged for 
correspondence twice a week :—Per quarter. By results. 

Masters: First Year ......... 15s. oo «= 43 
- Second Year ...... 218 “ 45 
Mistresses: First Year ...... 10s. eee £2 
a Second Year ... 15s. eee 43 

Pupils who prefer the quarterly arrangement remit the fee at 
the end of the quarter. ‘Those who select ‘ Payment by Results’ 
are not required to part with any money for Tuition until a pass 
is recorded ; and, if the pupil is unsuccessful after two attempts, 
the agreement will be cancelled without payment. 

MATRICULATION (Established 1871), Science, Drawing, 
Scholarship, A.C.P., Civil Service, Diocesan, Shorthand, 
Musical, Medical, Legal, P.T. Papers, and other branches as 
advertised. No payment unless successful. 

Address, JAMES JENNINGS and Co., Tuition by Correspon- 
dence Oilice, Deptford, London, 


DRAWING AND PAINTING MATERIALS, 


Liberal Allowance to Schools, Send for Illustrated 
Catalogue. Post Free. 


BRODIE & MIDDLETON, 


79, LONG ACRE, LONDON, 


COX'S COPY BOOKS 


ARH TH BEST. 


Jud 



































IN SIXTEEN NOS. PRICE 2d. EACH. 





LONDON: JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, E.0. 





‘JUST THE 


THE EXPLANATORY EI ENGLISH 


St. L & IL nag ctl pan 3d. ae y, — AVL & VIL. (together), 


OPINIONS OF f ‘Your books are = and away the best I have seen. 
T EACHERS. *By using them success is certain." ‘They are a f 
‘These are useful and practical little books. te explanations are clear and 
simple and set off with varieties of type.—Sehoolmast 


J. MARSHALL & 0O., J. HEYWOOD, and all BOOKSELLERS. 


MATRICULATION AND B.A. EXAMINATIONS. 


LonpDON, RoyAL IRISH, AND DvUBLIN UNIVERSITIES, 


Preparation by Correspondence on a thoroughly individual 
system, which ensures to each Candidate the closest care and 
attention. Weak subjects receive special help, Payment based 
on results. Single subjects if desired. 

For terms, testimonials, &c., address— 

Mr. J. CHARLESTON, B.A., Greenhill House, 
Godley, Manchester, 











HOIRMASTERS, Organists, Professors 
of Music, Conductors of Church, Sunday- 
school, Day-school, Temperance, Tees 

and Band of Hope Choirs, who have not received 
Curwen & Sons’ Annual Packet, with order or 
Specimen Copies of new works at nominal prices, 
are invited to apply for it. Particulars of 
appointment held Mould be given.—Address, 2: 
Curwen & Sons, 8, Warwick-lane, London, 





LATIN, GREEK, &c. 
HELP IN HOME EDUCATION, &c. 
CERTIFICATED successful HEAD-MASTER TEACHES LATIN 
and GREEK by CORRESPONDENCE. Beginners read and translate 
Czsar and other easy authors, New Testament in Greek, in about seven 
months with great accuracy. Also by Corres’ ndence—Grammar, Arith- 
metic, Euclid, History, Geography, Scripture English Composition, 
English Language and Literature, Book- keeping, Theory of Music, Har- 
mony, Counterpoint, &c. Exceptionally low terms, References to Pupils 
who have passed for the various examinations. Full particulars, list of 
successes, &c. Address— 
MASTER, BIRLINGHAM SCHOOL, PERSHORE. 


ESTABLISHED 18s:. 


BIRKBECK BANK— 


Southampton Buildings, Chancery Lane. 
THREE per CENT. INTERES allowed on DEPOSITS, repayable 
on d 
TWO per CENT. INTEREST on CURRENT ACCOUNTS calcu- 
lated on the minimum monthly balances, when not drawn below £100. 
The Bank undertakes for its Customers, free of Charge, the Custody of 
, Writings, and other Securities and Valuables ; the Collection “ 
Bills of Exchange, Dividends, and Coupons; and the Purchase and Sale of 
Stocks, Shares, and Annuities. Letters of Credit and Circular Notes issued. 
THE BIRKBECK ALMANACK, with full Farce, post free, on 
application. FRANCIS RAVENSCROFT, Manager. 


Phe Birkbeck Building. ~nociet a Annual Meceipts 


OW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, with i and no 
Rent to Pay. Apply at the Office of 7 Binkssce Pann Socigty, 
29, row ton Buildings, Chancery 
WTO PURCHASE A PLOT OF LAND FOR 
Ove SHILLINGS PER MONTH, with di: 
either for Building or Gardening purposes. Apply at tbe Office of the 
Birxseck Freenoip Lanp Socigty, as above. 
The Birkbeck Almanack, with full astiosiara on application. 
FRANCIS RAVENSCROFT, Maxacer. 


ADOPTED BY THE LONDON AND EDINBURGH SCHOOL BOARDS. 
FIUGHES’S 


NATURAL HISTORY 
READERS. 


By Mrs. FENWICK MILLER; Rev. J. G. WOOD, M.A., F.L.S., 
and T, WOOD, M.E.S. 
STOUTLY BOUND. SUPERBLY ILLUSTRATED. 























Infants ... eco at on one ee os eco ote 4d. 
Standard I. ... en sas nal os je eco ow Cd. 
Standard It o pon om ow we eee - 8d, 
Standard Itl. to ans he dis ove ose -. led, 
Standard IV. eee ee ove eee eco ove oe Is. 
Standard YV.. wee ove eco che ove ove Is. 
Standards Vi. ‘& Vil. (Jn one vol.) ... on = wes Is. 











ined These new Readers contain some of the most charming Stories of animal life ever 
Li Soecet is called to the first four books, which will be found remark- 








ably 


LONDON: JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, E.0. 
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JOHN HEYWOOD’S CATALOGUES. 





The following Cata- 
logues be 


IV.—A Catalogue of Juvenile 
and other Works. 





sent Post Free on 
application :— 


I.—A Catalogue of Educa- 
tional and Miscellaneous 
Works. 

Containing a list of John Heywood’s 

own distinctive publications. This 

will be found to embrace a great 


JOHN HEYWOOD, 
WHOLESALE SCHOOL FURNISHER, 


Deansgate and Ridgefield, : Manchester. 


Suitable forPresents, Prizes, Libraries, 
and General reading. 


V.—A Catalogue of Drawing 
Materials. 

Comprising Oil and Water Colour 
ints, Colour Boxes, Oil and Var- 

nishes, Brushes, Canvases, Academy 

and Millboards, Blocks, Drawing 
rds, Mathematical Instruments, 

with every variety of material to meet 





variety of Educational Works (written 
mainly by practical authors), and 
from it heads of Schools and others 
may select books in almost every 


LARGEST SHOW ROOMS IN THE WORLD. 


the requirements of Artists. 


VI.—A Catalogue of Books 





branch of study. 


_—_ 


II.—An Illustrated Catalogue 
of Church and School 


DEPARTMENTS. 


and Pamphlets. 


Containing Dialogues, Lectures, and 
Recitations, some of which are in the 
Lancashire ialect, suitable for 





Furniture. 


A handy Guide for Architects and 
builders of Schools, as well as for 
the Clergy, School Boards, School 
Managers, and Teachers. 


Prizes. 
Stationery. 
School Books. 
School Materials. 


Ill.—A _ Classfiiled and 
Illustrated Educational 
Catalogue. 

Containing a general list of the 


leading School Books published, 
together with the most commonly 





School Furniture. 


Drawing Materials. 
Letterpress & Lithographic Printing. 


Public Readings and Private Enter- 
tainments. 


VII.—A Catalogue of Kinder- 
garten Materials. 


Specially selected and on, red to 
meet the requirements of the Mundella 
Code, and comprising the following :— 
Kindergarten Desks and Furniture, 
Kindergarten Publications; Kinder- 
) ote ifts and Amusements, Paper 
laiting and Peas Work, Stick 
Laying, Wood and Cork making, 
Form and Colour Materials, and 


Church Furniture. 
Kindergarten. 
Bookbinding. 
Needlework. 








used articles in Stationery and 
Materials. 


eve description of Educational 
Appliance. 














JOHN HEYWOOD, Deansgate and Ridgefield, Manchester: and 11, Paternoster Buildings, London. 
THE SCHOLASTIC SEWING MACHINE CO. 


Highest and only Award, GOLD MEDAL, obtained at the Inventions Exhibition, 1885. 


E have great pleasure in offering to Fellow-Teachers a papetier £ *: HAND LOCKSTITCH MACHINE, by a First-Class Maker, for 
W £2 10s, cash, or £3 on hire, carriage paid, repayable by Eight Monthly Instalments of 78, 6d, each, or Three Quarterly Payments of £1 each. 

This Machine is beautifully finished and ornamented in fot. and possesses the latest a Semper | to the present time. It has the Patent 

Shuttle and Spool Winder, which enables the person to wind the bobbins without the Machine tai in motion. It con be used for all sorts of 








Family Sewing, on any material, from Fine Muslin to Woollen Cloths. It will Hem, Tuck, Braid, Quilt, &c. The following extras are given free 
with each Machine :—Six bobbins, six needles, double hemmer, braider, quilter, two screw-drivers, oil can and oil straight, guide, thumb screw, and 
illustrated instruction book. This Machine is well made, and most complete in itself; and, in order that Teachers may thoroughly test its abilities, we 
purpose sending every one of them on Fourteen Days’ Free Trial, and if satisfactory, we wish it to be perfectly understood that the cash or an instalment 
must be paid at the end of the fourteen days’ free trial. If not satisfactory it can be returned, and we will pay the carriage both ways, and no charge 











whatever will be made. 


It is earnestly requested that when Teachers are sending for a Machine they will write their full name and address distinctly, stating the 


nearest railway station, as this will prevent unnecessary delay. 


HOS: 
CASH. 


PON HIRE. 


Carriage Paid. 


“THE MACHINE NOW OFFERED. 





ABSTRACT OF 


‘The five “ Wellington” Machines, both in apgeamnes and simplicity, were far 
Sagend my expectations. They have been thoroughly tested during the last three and a 
half years, and have proved highly satisfactory. They have been pronounced by my 
friends to be the prettiest Machines they ever saw.'"—Mr,. W. KENT, Schoolhouse. New 
oad, Grays, Essex. 

e three Machines (Bradbury) have worked well, and quite give satisfaction.'— 
The Dowager Lady G. CRAIG, Dean's Court, Wimborne, Dorset. 

‘Weare very — with the three Machines (Bradbury's Wellin; ~ purchased 
from you, and think they are very good and cheap. —Miss PEASFIELD, Fai iouse, 
Duke Strect, Chelmsford, Essex. 


TESTIMONIALS. 


‘I am well acquainted with the “ Wellington” Machines, as several of my friends have 
them. It is an extremely pretty Machine, and does its work quickly, easily, and well. I 
am delighted with ny achine, and shall recommend your Company whenever I can.'— 
THOMPSON, All Saints’ School, Matlock Bank, Derbyshire. 
, ‘The Bradbury Machine I purchased from you gives great satisfaction to all who use 
it."—Mrs. HAVILAND, The Rectory, Warbleton, Hawkhurst, Essex. 
* My wife is weer pipsane with the three Machines (Bradbury) which we have purchased 
oom zee during the last two years.’—Mr. J. HARWOOD, Board School, Tongue End, 
palding. 


Particulars, Testimonials, and Mlustrated Lists from the MANAGER, 2, AVENUE ROAD, BOW, LONDON, E. 














Book vue NE re” 
A supetior edition of 1 the following prices ;— 


, 74; th, Bd; _ Is. Sd.; Vi., Is. 8d. “= 
peg game cn aipesdor ipanreat stro 


Temesete it dt = 


’ HISTORICAL. : 

a Part Il.—From Elizabeth to Modern Times. 15 

bay -~ onan GEOGRAPHICAL READERS. “WMlustrated’ throughout, and strongly bound i 7 
Standard 1.—Unteoductery B-essenic!istet 1 S 


ree 


V., VL, 


Australia (With Two Coloured Maps) age 


VIL. & VU.—The World 


GASSELL'S MODERN MODERN SCHOOL INFART. RE 


Freely Illustrated. Strongly bound in cloth. 8. 
ee. 7 a 
ia 


WRITING. 
CASSELL’S aenaie-o 4 SCHOOL COPY-BOOKS. Complete in Twelve Books of 24 p 
Price 2d. each. (A Specimen Book on application.) 
CASSELL’S GRADUATED COPY -BOOKS. im Eighteen Books. Price ad. 
(A Specimen Book on ) 


ARITHMETIC. 
CASSELL'S MODERN SCHOOL ARITHMETIO. © In Seven Books. Standards I. to IV, 


covers, 2d. each; cloth, 84. each, Books for Standards V. to VIL, 3d. each; cloth, 4d. each } Anew 
or Complete in One Vol., with Answers, 2s, Anewers for each Stalttard, in clotk, B54. 


CASSELL’S MODERN SCHOOL TEST CARDS. For all the “Wied Seven Sets of 40 
price Od, each set, in case, Is. ; or linen lined, ls., or in case, ls. 84 


*,° Full Particulars of tip. shitene entoadingiy epee tert to Sau we cast ges ven oa need in CassELL & Co.’s ScHOOL CATALOGUE, 
a copy of which will be forwarded post-free ———————— & ——— LimiTeD, Ludgate Hill, London. ‘ 


” 
see oer 





~~ 
os eee 
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Fourteenth Thousand, now! ready, 1s. a 

The Citizen Reader. By H. O. Arnotp-Forsrer. Wit Preface by the late Right Hon. W. E. Forster, ¥ Ps. 
parity ‘Vice Broskicat of ste Commennee gt Sitiaes euerene ten; Fully Iustrated, and containing a Coloured Map of the Br 

s, Stron sonal See ee 


Possession 
Pe a ee a ocd denies "Citizen Reader” the most important contribution to the literature of elementary education th 


Cassell ‘New Standard aoe, feats ipsmente with Sctiodule II., Article 109 (F.) an 
the ted Circular, Code, 1885. Com _ ona mona Lead preharas ; 


Cassell’s School - Special y prepared to meet the requirements of the Code either in Volun 
or Board Schools. ” 


I. Arrespance Recisrea. 1s, 44, ly. pate Register, for about 2,000 names, 10s. 
Ill. Summary Recister, ruled for six 10s. 


Cassell's Shakespeare Readers. Strongly bound, Annotated, are published at 64., 
Five Cassell's Pootty now ready, hoo tn Casak, CoRIOLANus, ‘er Ricnwagrp IIL, HENRY V. 


Arinotated, 1d. each. No. 1, for Standards J, and II,; No. 2, @ 
mee Ae o: an and VI. a 
Cassell’s Pictorial eke ‘and Object Lesson Sheet for Infant’ Schools. Size 35 inches bf 


. 

s m Doteanes Eeoono: “The Making of the Home.’ 1s. 6d, Tie. 
Cassell’s Waturel Smaps & ail Bhects. Pa Produced in the best style of <Mromolishograghy: Size a6: i] 3 
2oinches. Ten S mounted on Lingn, with rollers, and varnished, £1 Ge. the set ; or separate, 2s. 6d, : 

“CASSELL & COMPANY, ‘Limited, Ludgate Hill, London. ‘ i] } 


Printep py W. P. Gairerru & Sons (Limitep), and 
PUBLISHED BY JOSEPH Hvonts OR THE Epvcationat Macaztne Pus.ishine Company (LimiTep). 


tg 








